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Dear Reader: 

Enclosed f o r  your review is the F ina l  Environmental Impact Statement (EIS) fo r  
the proposed Rock Creek and Muddy Creek Reservoirs. The F i n a l  EIS includes a 
proposed amendment to  the Bureau of Land Management's Kremmling Resource 
Management Plan (RMP). This F ina l  EIS is published i n  an abbreviated format 
and is designed t o  be used i n  conjunction with the Supplemental Draft EIS which 
was released i n  August, 1988 (Notice of Avai lab i l i ty  was published i n  t h e  
Federal Register August 11 , 1988) . 
Muddy Creek is the  federal agencies '  (Bureau of Land Management and Fores t  
Service)  preferred a l t e r n a t i v e .  This alternative calls for t h e  cons t ruc t ion  ef' 
a 60,006 acre-foot r e se rvo i r  a t  a s i te  located about four miles nor th  of 
Kremmling, Colorado, i n  Grand County. The dam site lies on publ ic  land 
administered by the Bureau of  Land Management, but much of  the r e se rvo i r  basin 
is i n  private ownership. 

Since the two proposals f o r  a r e se rvo i r  affect lands administered by two 
d i f f e r e n t  federal agencies  (Muddy Creek by the Bureau of Land Management, Rock 
Creek by the Forest  Serv ice)  and s i n c e  the  regula t ions  governing t h e  two 
agencies are d i f f e r e n t ,  separate processes are being followed by each agency i n  
making and issuing dec is ions  related t o  these proposals. The Fores t  Service 
w i l l  only make dec is ions  pe r t a in ing  t o  t h e  proposed Rock Creek Reservoir. The 
Bureau o f  Land Hanagement w i l l  only make decis ions per ta in ing  t o  the  proposed
Muddy Creek Reservoir. 

The Forest  Service w i l l  i s s u e  a Record of Decision with the F i n a l  Environmental 
Impact Statement. This dec is ion  is subjec t  t o  review i n  accordance with 36 CFR 
217.6. A request f o r  review must  be f i l ed  with the Chief ,  US Fores t  Service,  
P.O. Box 96090, Washington, DC 20250 within 45 days from t h e  day after the  
decis ion is published. 
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The F o r e s t  Serv ice  w i l l  reconsider  water s to rage  possibil i t ies,  inc luding  Rock 
Creek Reservoir ,  when the  Routt Nat ional  Fo res t  Land and Resource Management
Plan is updated (i.e., - "Forest  Plan Revision") wi th in  t h e  nex t  4 to  5 yea r s .  

A s  stated above, Muddy Creek is t h e  federal agencies '  p refer red  a l t e r n a t i v e .  
Implementation o f  t h i s  a l t e r n a t i v e  r e q u i r e s  amending t h e  Bureau of Land 
Management's Kremmling RMP. The required amendment changes the  management 
emphasis from a l i v e s t o c k ,  w i l d l i f e  and water q u a l i t y  management p r i o r i t y  t o  a 
r e c r e a t i o n  p r i o r i t y .  The amendment is incorporated i n  t h e  F i n a l  EIS and is a 
refinement o f  the  P re fe r r ed  Alternative (Muddy Creek) i n  the  Supplemental Draft 
EIS. The ref inements  i n c l u d e  rewording for c l a r i f i c a t i o n ,  c o r r e c t i o n s ,  and 
minor changes made i n  cons idera t ion  o f  p u b l i c  comments. Approval o f  t he  P lan  
Amendment w i l l  facil i tate cons idera t ion  of  the  right-of-way g r a n t  a p p l i c a t i o n .  

Any person who p a r t i c i p a t e d  i n  t h i s  plan amendment process  and h a s  an  i n t e r e s t  
which is or may be adve r se ly  affected by t h e  Amendment o f  t h e  Resource 
Management Plan may p r o t e s t  i n  accordance wi th  t he  planning r e g u l a t i o n s ,  43 CFR 
1610.5-2. P r o t e s t s  s h a l l  be i n  wr i t i ng  and s e n t  to  the  Director (760),Bureau 
o f  Land Management, Room 909, Premier Building,  1725 I Street, N.W., 
Washington, D.C. 20240, w i t h i n  30 d a y s  o f  t h e  date o f  pub l i ca t ion  o f  the  
Notice o f  A v a i l a b i l i t y  by the  U.S. Environmental P ro tec t ion  Agency i n  the  
Federal  Register. The p r o t e s t  s h a l l  inc lude  the  fo l lowing  information:  

The name, mailing address, telephone number, and i n t e r e s t  of the  person
f i l i n g  the  p r o t e s t .  

A s ta tement  o f  the issue or issues being protested. 

A s ta tement  o f  the  part or parts o f  the  p lan  amendment being p ro te s t ed .  

A copy of a l l  documents addressing the i s s u e  or  issues tha t  were submit ted 
dur ing  the  planning process  by the p r o t e s t i n g  p a r t y ,  o r  an  i n d i c a t i o n  of 
the  date the issue o r  issues were discussed  for t h e  record.  

A concise  s ta tement  expla in ing  why t h e  proposed dec i s ion  is believed t o  be 
wrong. 

A t  t h e  end o f  t he  30 day p r o t e s t  per iod ,  and af ter  the  Governor 's  cons is tency
review, t h e  Proposed Plan Amendment, excluding any p o r t i o n s  under p r o t e s t ,  
s h a l l  become f i n a l .  Approval sha l l  be withheld on any po r t ion  of t h e  Proposed
Plan under p r o t e s t  u n t i l  f i n a l  a c t i o n  h a s  been completed on such p r o t e s t .  The 
Record of Decision and F i n a l  Resource Management Plan Amendment w i l l  then be 
published. 

In a d d i t i o n  t o  d e c i s i o n s  made by each o f  t h e  land management agenc ie s ,  t he  
Bureau o f  Reclamation is the  agency r e spons ib l e  for making d e c i s i o n s  p e r t a i n i n g  
t o  water exchanges which are necessary t o  implement either proposed r e s e r v o i r .  



If you have any questions, please contact Dave Harr of the BLM by phone at 
(303)724-3437 or by mail at Kremmling Resource Area, P.O. Box 68, Kremmling, 
co 80459, or else contact Larry Keown of the Forest Service by phone at (303)
879-1722 or by mail at Routt National Forest, 29587 West U.S. 40 - Suite 20,
Steampat Springs, CO 80487. 

Regiodl Forester,+-2 

Forest Service 


Enclosures 


RPOPE/wrp 


CC: 	 D.Harr, Kremmling BLM 
R.Ceorge, Yampa District-Routt NF 
R.Pope, Routt NF 
M.Haegele, Bur. of Rec. 

P.Lagasse, Resource Consultants Inc. 

D.Merritt, Col. River Water Cons. District 

H. ROBERT MOORE 

State Director 

Bureau of Land Management 




RECORD OF DECISION 

Rock Creek/Muddy Creek 

Final Environmental Impact Statement 


USDA Forest Service 

Routt National Forest 


Routt and Grand Counties, Colorado 


On April 3, 1985, the Colorado River Water Conservation District (River District) applied to the Forest Service 
for a Special Use Permit for the construction of a water storage reservoir on Rock Creek in the Yampa Ranger 
District of the Routt National Forest. The Rock Creek Reservoir application was developed to comply with an 
Intergovernmental Agreement which satisfies the requirements of a Colorado Supreme Court ruling. This 
ruling required the River District to pursue a water storage reservoir to mitigate potential harm to water users 
within the Upper Colorado River Basin resulting from construction of the Windy Gap project. In response to 
this application, the Forest Service initiated an environmental analysis which is documented in this environ
mental impact statement. In this analysis, another alternative reservoir site, Muddy Creek, was identified and 
evaluated. Since Muddy Creek is located on lands administered by the Bureau of Land Management (ELM), 
the BLM became a co-lead agency in the environmental analysis. A Draft Environmental Impact Statement 
(EIS)was prepared and circulated for public comment in August 1987. 

Since the two proposals for a reservoir affect lands administered by two different federal agencies (Muddy 
Creek by the Bureau of Land Management, Rock Creek by the Forest Service) and since !he regl?!a!i~ns 
governing?he!ws agencies aie differeni, separate processes are being followed b y  each agency in making 
and issuing decisions related to these proposals. The Forest Service will only make decisions pertaining to 
the proposed Rock Creek Reservoir. The Bureau of Land Management will only make decisions pertaining 
to the proposed Muddy Creek Reservoir. 

In addition to decisions made by each of the land management agencies, the Bureau of Reclamation is the 
agency responsible for making decisions pertaining to water substitutions which are necessary to implement 
either proposed reservoir. They will issue their decision at a later time. 

After further analysis, including consideration of comments received from the public and cooperating ageri
cies, the Forest Service and BLM selected a modified Muddy Creek alternative as the Federal Agencies' 
preferred alternative. The Federal Agencies' preferred alternative differed somewhat from the Muddy Creek 
alternative described in the Draft EIS and a reservoir constructed on Muddy Creek would require amendment 
of the BLM's Kremmling Resource Management Plan. These changes led the two agencies to conduct 
additional environmental analysis. A Revised Notice of Intent to prepare a Supplemental Draft EIS was issued 
by the Forest Service and published June 21, 1988, in the Federal Register. Notification of availability of the 
Supplemental Draft EIS was published in the Federal Register on August 11, 1988. 

In May, 1988, the River District applied to the BLM for a Right-of-way to construct a dam and reservoir on 
Muddy Creek Site C (the Federal Agency preferred alternative). 

After carefully considering comments from the public and government agencies, a Final Environmental 
Impact Statement was prepared and is issued here. 

Environmental Issues Involved in Any Action 

Seven major issues have been raised in conjunction with any proposed action which might be taken to 
mitigate the Windy Gap Project and to provide Denver and Western Slope with a supply of water: 
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Water - Any proposed water storage project would alter the normal flow of water in streams. This change in 
flow could affect stream channel stability, morphology, and equilibrium. The Forest Service founding legisla
tion ("Organic Administration Act of 1897', 16 USC 473-475, 477-482, 551) requires the Forest Service to 
protect favorable conditions of water flow on National Forest System lands. 

Inaddition, any water storage project could impact chemicaland physicalwater quality conditions during and 
after construction. If the actions are not properly designed, planned or mitigated chemicals such as oil and 
physical contaminants such as sediment could be induced into streams; particularly during construction. 

Impoundment of water, particularly on soils containingsalts, can increasesalinity levels in the water. Reduced 
dream flows can result in less water being available to dilute salts already in the system. Subsequent use 
clf this water can adversely affect crop production and long term soil productivity. 

Engineering - Dam safety, flood risk, and seismicity are always of concern when dealing with water storage 
projects. 

Several of the alternativesconsidered could inundateexisting roads, power lines, or buildings and increased 
traffic during construction and later from recreationists could cause safety problems and traffic congestion. 

Improper location, development and reclamationof materials borrow sources could result in traffic problems, 
safety hazards, reduced long-term soil productivity, and impaired visual quality. 

Soils - Any action taken to store water could impact or be impacted by soils on the site. Moderate to high 
salt concentrations in soils on the site could raise salinity levels in the impounded water, compaction and/or 
erosion could leadto a long-termloss in soilproductivity if the projectsare not carefully designedand properly 
implemented, and recreational use could result in soil compaction and/or erosion. 

Another general area of concern related to soils is shoreline stability. Wave action can cause high amounts 
of erosion in some soils. 

WildlifeNegetation - Water storage projects can greatly affect many species of wildlife and vegetation. 
Reservoirs can form barriers or safety hazards to migrating big game, can inundate critical wildlife habitat 
such as critical winter range or wetlands, or can displace wildlife into areas where they cause property 
damage or are a safety hazard. In addition, recreational use associated with reservoirs can exaggerate these 
Effects on wildlife. 

In addition, threatened, endangered or rare plants and animals can be adversely affected by the water 
storage projects.They can be directly affected (e.g. inundation) or indirectly affected by users and recreation
ists. 

Fishery - Water storage projects can create or destroy fisheries. Reservoirs frequently result in changes to 
the type of fishery. For instance, a high quality stream fishery might be replaced with a flat water fishery or 
a low quality or nonexistent fishery might be replacedwith a flat water fishery and a moderate or high quality 
tail water fishery. In addition, water storage projects can adversely impact critical fish habitat such as 
spawning or rearing areas. This might change a self-sustainingfishery to one requiring stocking or vis versa. 
All these types of changes could lead to changes in the type and amount of recreational use of the fishery. 

RecreationActivities/ Affects on Adjacent Landowners- Because so many recreational and social activities 
are associated with water, any water storage project could lead to changes in these activities. Cultural 
resources could be inundated or modifiedwater releases could impact recreational activities such as fishing 
and river rafting. A strong visual focal point could be created or dam construction activities and operational 
facilities could damage visual quality. Inundation of important portions of ranches could impair the viability 
of the entire ranching operation. A new recreational facility could lead to development of adjacent private 
lands. 

Economic - Projectconstruction, operation, and mitigation costs can vary significantly from project to project. 
This would impact the efficiency and economic viability of these projects. 
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Alternative Courses of Action 

six alternative ways of carrying out the proposed actions and one alternative of taking No Action were 
developed and considered in the environmental analysis process. These alternatives included taking no 
action, Rock Creek Reservoir, Muddy Creek Reservoir, Azure project alternatives, enlargement of existing 
reservoirs, or other reservoir sites, Three of the action alternatives were investigated, but eliminated from 
further consideration at various stages of environmental analysis because: 

0 	 they did not provide approximately the same water yield as anticipated inthe Intergovernmental 
Agreement (approximately 20,000 acre-feet), 

0 	 the total project cost and cost per acre-foot of water yield was not reasonable in relation to the 
Azure-Windy Gap Supplement Agreement (Agreement covers about $10,200,000 of the cost -
see Section 1.2.2 of the Final EIS), or 

the project was not located within a reasonable proximity of Windy Gap, the project being 
mitigated. 

The three alternatives the interdisciplinary team and I considered in detail are as follows: 

Alternative 1 - No Action 

Inthis alternative, no mitigationfor the Windy Gap Project would be implementednor would a supply of water 
for Colorado be developed. The Forest Service would not issue a Special Use Permit for a reservoir on Rock 
Creek and the BLM would not issue a Right-of-way for a reservoir on Muddy Creek. 

Alternative 2 - Rock Creek Reservoir 

This alternative calls for the constructionof a roller compacted concrete gravity dam that would rise 172 feet 
above the streambed of Rock Creek. The Rock Creek site is locatedwhere Rock Creek enters a narrow valley 
on the Routt National Forest just south of Highway 134 and west of Gore Pass. This dam would impound 
50,700 acre-feet of water covering 1,070acres. The lake would extend about 3 miles upstream from the darn, 

Mitigation that would be required with this alternative is described on pages 5-2 to 5-17 of the Supplemental 
Draft EIS. 

Alternative 3 - Muddy Creek Reservoir 

Under this alternative, a zoned, earthfill dam would be constructedon Public Lands administered by the BLM 
located about four miles north of Kremmling. Although the dam site is located on Public Lands, much of the 
reservoir basin is privately owned. The proposed dam would rise 120 feet above the streambed and would 
impound60,000 acre-feetcovering 1,447 acres of land.The lake would extend about 5.5 miles upstreamfrom 
the dam. 

This alternative was initially developedand described in the Draft EIS as a 47,000 acre-foot reservoir located 
at Muddy Creek Site C. This was upsized to 60,000 acre-feet in the Supplemental Draft EIS (now the Federal 
Agencies’ preferred alternative) because a larger reservoir would be more cost-efficient and because the 
upsizing would cause little additional environmental impact. 

Mitigation for this alternative is described in the Final EIS. 

Environmentally Preferred Alternative 

Alternative 1, the No Action alternative is the least disruptive to the environment. 
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The Forest Service Decision 

The four decisions I am making are: 

1) to recommend to the Bureau of Land Management selection of the Muddy Creek Alternative, 
2) 	 to not issue the Special Use Permit for Rock Creek in favor of a more suitable alternative located on 

BLM and private lands on Muddy Creek, 
3) 	 to conduct furthermeasurements and analysis using the most current technology should the Rock 

Creek site ever be reconsidered for a reservoir, and 
4) 	 to reevaluate water storage possibilities, including Rock Creek Reservoir, when the Routt National 

Forest Plan is updated (Forest Plan 'Revision") in four to five years. 

I have chosen to take these actions for the reasons described below: 

Reasons for This Decision 

The No Action alternative does not address the Colorado River Water Conservation District's 
need to compensate for the Windy Gap project and does not address Colorado's present and 
future water needs. 

Both Muddy Creek and Rock Creek fulfill the needs to mitigate the Windy Gap project and 
provide water for Colorado. 

Construction of a reservoir at Rock Creek would result in an unavoidable loss of a high quality 
stream fishery compared to the establishment of a potential fishery at Muddy Creek. 

Muddy Creek would result in the loss of 892 acres of wetland comprised of 210 acres of 
undisturbed natural wetland and 682 acres of man-affected wetland whereas Rock Creek would 
destroy 486 acres of high quality wetland. 

Any changes from the post-project stream flows used in this EIS for Rock Creek which might 
result from reanalysis using the most current methodology would not significantly alter the 
environmental impacts disclosed in the EIS. 

Neither Muddy Creek or Rock Creek would result in unacceptable significant unavoidable 
adverse impacts relative to the major issues including water, engineering, soils, wildlife1 
vegetation, recreation/social or economic. These impacts are described in more detail in the 
following section. 

The Effect of this Decision on the Issues 

The major impacts of implementing the proposed Rock Creek and Muddy Creek Reservoirs considered in 
selecting a preferred alternative are summarized in Table 1.3 of the Final EIS. 

0 	 No significant adverse impacts on stream channel stability, water quality, and downstream 
salinity would result from implementation of either Rock Creek or Muddy Creek. 

The Forest Service founding legislation ("Organic Administration Act") requires the Forest Serv
ice to protect favorable conditions of water flow on National Forest System lands. When this 
analysis began four years ago, a modified Meyer-PeterlMuller (MPM) method was used in the 
environmental analysis of this project proposal to estimate the instream flow requirements 
because it was among the best methods available at the time (See FElS discussion). However. 
in order to ensure our ability to maintain favorable conditions of flow, we in the Forest Service 
now feel we need to go beyond the use of this estimation method and require exact methods 
Of analysis which depend upon actual field measurements. If the Rock Creek site is ever 
considered for a reservoir again, further measurements and analysis will need to be made to 
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determine instream flow requirements. Although Ido not know the exact instream flow required, 
I anticipate that requiring such a flow would not significantly alter the environmental effects 
disclosed inthis EIS. Therefore, instream flow effects were not a significant factor for making my 
decision. 

0 	 The environmental analysis conducted for this EIS concluded that with appropriate mitigation, 
no significant adverse impacts to cultural resources, facilities, or vegetation will result from 
implementing either Rock Creek or Muddy Creek. 

0 	 Some farmlands of State and local importance would be lost if Muddy Creek were implemented. 
Otherwise, the environmental analysis conducted for this EIS concluded that no significant 
adverse affects to the soils resource would result from implementing either Rock Creek or 
Muddy Creek. 

All significant impacts to the only threatened, endangered or rare plant or animal species known 
to be affected by the proposed Rock Creek or Muddy Creek projects (the plant Osterhout's 
Milkvetch at Muddy Creek and the impact of either site on 3 endangered fish (Colorado 
squawfish, humpback chub, and bonytail chub) in the lower Colorado) are fully mitigated. 

0 	 Wildlife could be adversely affected by either project. Implementation of extensive mitigation 
would eliminate most adverse impacts at both sites. There would still be a loss of some summer 
habitat capability at Rock Creek and possibly some loss in winter habitat capability at Muddy 
Creek. 

0 	 Wetlands would be destroyed by implementation at either site. At Muddy Creek much of the 
existing wetland is in poor condition, whereas at Rock Creek, most of it is very high quality. 
Although the amount of wetland at Rock Creek is less than that at Muddy Creek, the high quality 
of the wetlands at Rock Creek woi.r!d make !hem m=:e of a loss iiia1-tihose ar Muddy Creek. This 
was a significant factor inthe decision to select Muddy Creek as the Federal Agencies' preferred 
alternative. 

0 	 The quality of the existing fishery was another significant issue. At present, there is a very poor 
to nonexistent fishery in Muddy Creek. In Rock Creek, however; there is a high quality stream 
fishery that is important to many Forest users. Impoundment of Muddy Creek could create a flat 
water fishery and possibly even a tailwater fishery where no fishery exists today. At Rock Creek, 
the existing high quality stream fishery would be replaced with a low to moderate quality 
reservoir fishery. The unavoidable loss of this important high quality recreational experience was 
a significant factor in the decision to select Muddy Creek as the Federal Agencies' preferred 
alternative. 

Q 	 Another issue of importance to many in the general vicinity of Rock Creek and Muddy Creek 
is the beneficial impact of such a reservoir on the local economies. Based on the environmental 
analysis conducted, there would not be a significant difference in the impacts of Rock Creek 
compared to Muddy Creek. Rock Creek would be slightly more cost-efficient to construct and 
operate. 

Implementation and Request for Review 

This decision may be implemented 30 days from the date that Environmental Protection Agency's Notice of 
Availability of the Final EIS appears in the Federal Register. 

In accordance with 40 CFR 1508.27, this decision constitutes no significant impact on the human environ
ment. 
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This decision is subject to review in accordance with the provisions of 36 CFR 217.6. A request for review 
must be filed with the Chief, Forest Service, P.O. Box 96090, Washington, D.C.. 20250, within 45 days froin 
the day after the notice of this decision is published. 

For further information contact Larry Keown, Land Management Planning Staff Officer, b y  telephone at (303) 
879-1722 or by writing Routt National Forest, 29587 West U.S. 40 - Suite 20, Steamboat Springs, Colorado 
80487. 

DATE 
Regional Forester, Rocky Mounfain Region 
11177 W. 8th Avenue 
Lakewood, Colorado 80225 
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FINAL ENVIRONMENTAL IMPACT STATEMENT 
AND RESOURCE MANAGEMENT PLAN AMENDMENT 
FOR ROCK CREEK/MUDDY CREEK RESERVOIR 
ROUTT AND GRAND COUNTIES, COLORADO 

Co-Lead Agencies: 


Cooperating Agencies: 


Responsible Official: 


For further information, 

contact: 


USDI - Bureau of Land Management 

USDA - Forest Service 


USDI - Fish and Wildlife Service 

U S D I  - Bureau of Reclamation 

U. S .  Army Corps of Engineers 

Colorado Division of Wildlife 


State Director 

Bureau of Land Management 

Colorado State Office 

2 8 5 0  Youngfield 

Lakewood, CO 80215  


Gary Cargill, Regional Forester 

Rocky Mountain Region 

USDA Forest Service 

11177  W. 8 th  Avenue 

Lakewood, CO 80225  


Area Manager 

Bureau of Land Management 

Kremmling Resource Area 

1116 Park Avcniw. 

Kremmling, CO 8 0 4 5 9  

( 3 0 3 )  7 2 4 - 3 4 3 7  

Jerry Schmidt, Forest Supervisor 

Routt National Forest 

29587 West U. S .  Hwy 4 0 ,  Suite 20  

Steamboat Springs, CO 80487  

( 3 0 3 )  8 7 9 - 1 7 2 2  

ABSTRACT 


This Final Environmental Impact Statement (FEIS) represents the 
culmination of a four-year effort undertaken to disclose impacts and 
develop mitigation for the proposed construction of a water storage 
reservoir on either Rock Creek in the Yampa Ranger District, Routt National 
Forest, or Muddy Creek in the Bureau of Land Management (BU) Kremmling 
Resource Area. The Draft EIS was issued in August 1987 and a Supplemental 
Draft EIS was issued in August 1 9 8 8 .  The preferred alternative is a 60,000 
acre-foot reservoir at site C on Muddy Creek. The environmentally 
preferred alternative is the no-action alternative. A BLM Right-of-wayfor 
the Muddy Creek site would require amendment of the Kremmling Resource 
Management Plan to accommodate recreational use of Muddy Creek Reservoir. 
Implementation of the proposed action would require the Secretary of the 
Interior (through the Bureau of Reclamation) to execute an agreement 
providing for water substitution between Muddy Creek Reservoir and Green 
Mountain Reservoir. This FEIS discloses the potential impacts and proposed 
mitigation and conservation measures for these federal actions. 

Protests must be received within 30 days of the date of publication 
of the Notice of Availability by the U. S .  Environmental Protection Agency 
in the Federal Register. 



SUMMARY 

ROCK CREEK/MUDDY CREEK RESERVOIR 


FINAL ENVIRONMENTAL IMPACT STATEMENT 

AND RESOURCE MANAGEMENT PLAN AMENDMENT 


Background and Purpose of the Proiect
- -

Background 


This Final Environmental Impact Statement (FEIS) represents the 
culmination of a four-year effort undertaken to disclose impacts and 
develop mitigation for the proposed construction of a water storage 
reservoir on either Rock Creek in the Yampa Ranger District, Routt National 
Forest, or Muddy Creek in the Bureau of Land Management Kremmling Resource 
Area. The environmental analysis and alternatives evaluation was 
undertaken in response to an application submitted to the Forest Service on 
April 3 ,  1985, by the Colorado River Water Conservation District (River 
District) for a Special Use Permit for the construction of a dam and 
reservoir on Rock Creek. In May 1988, the River District applied to the 
Bureau of Land Management for a Right-of-wayto construct a dam and 
reservoir on Muddy Creek (Site C). 

In accordance with the National Environmental Policy Act (NEPA), the 
Forest Service and Bureau of Land Management have conducted environmental 
analyses of the effects of the proposed projects and reasonable 
alternatives. A Draft EIS (DEIS) was issued by the U.S. Forest Service as 
lead agency in Augi.is+ 1987. A SuFplemeiiCai Draft E1S (SDEIS) was issued by 
the U. S .  Forest Service and Bureau of Land Management as co-lead agencies 
in August 1 9 8 8 .  The SDETS identified a 60,000acre-foot reservoir at Site 
C on Muddy Creek as the U.S. Forest Service and Bureau of Land Management 
preferred alternative. 

The USDA Forest Service and the USDI Bureau of Land Management are the 

co-lead agencies for this environmental compliance action. Cooperating 

agencies include: USDI Bureau of Reclamation, U.S. Army Corps of 

Engineers, USDI Fish and Wildlife Service, and Colorado Division of 

Wildlife. 


The 1 9 8 4  Kremmling Resource Management Plan lists livestock grazing, 
wildlife habitat, and water quality management as the priority land uses 
for the Muddy Creek Reservoir Area. A Right-of-wayfor the Muddy Creek 
site would require an amendment to the Kremmling Management Plan to change 
approximately 1 7 4 0  acres of livestock grazing, 30 acres of wildlife 
habitat, and 1.1 miles of water quality management priorities to the 
recreation management priority category to accommodate recreational use at 
the Muddy Creek Reservoir. The amendment would also change approximately 
1 ,460  acres of Class I1 and 7 0 0  acres of Class I11 Visual Resource 
Management Class to Class IV. The management objectives for Class IV would 
be consistent with the construction of the project. The visual resource 
decision in the Kremmling Resource Management Plan would also be changed to 
establish consistency with the Bureau Manual. 

To implement the proposed action, the Secretary of the Interior 
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(through the Bureau of Reclamation) would be required to execute an 

agreement which would provide for water substitution between a proposed new 

reservoir and Green Mountain Reservoir. Execution of such an agreement 

would constitute a major federal action on the part of Reclamation 
requiring appropriate National Environmental Policy Act (NEPA) compliance. 
The SDEIS and FEIS also disclose the potential impacts of execution of such 
an agreement by the Secretary of the Interior. 

This Final EIS presents a summary of project purpose, need, 
alternatives, and impacts as well as supplemental information and errata 
for the SDEIS, and a summary of the final mitigation plan for the preferred 
alternative and the Biological Opinion issued by the U.S. Fish and Wildlife 
Service. A listing of environmental commitments by the U.S. Forest 
Service, Bureau of Land Management, and Bureau of Reclamation, and agency 
and public comment letters and response to comments on the DEIS and SDEIS 
are provided. This Final EIS summarizes and updates but does not 
duplicate, information contained in the SDEIS. For a more detailed 
discussion of specific topic areas, reference to the SDEIS (August 1988) is 
suggested. 

Purpose and Need 


The River District proposes to utilize a reservoir on either Rock 

Creek or Muddy Creek in a manner that meets both Metropolitan Denver and 

West Slope water demands and that the District considers to be consistent 

with its statutory mandate. The proposed interim operation of the project 

involves the lease of a major portion of the reservoir yield to the Denver 

Water Board for 25 years to be used by Denver to meet water needs in the 

Metropolitan Denver Area. Following this 25-year period, Denver could 

renew the lease �or any portion of the firm annual yield that the River 

District determines is not necessary for western Colorado use. This lease 

could provide the District with the means to finance a portion of this 

project and to pursue its statutory obligations in support of present and 

future water needs in western Colorado. During the period of the lease the 

District would retain at least 10 percent of the yield of the project to 

support or service water users in western Colorado. 


The short-term (25  year) need for the proposed project is based on 
projected water shortages in the Metropolitan Denver Area (MDA), beginning 
in about 1998. The proposed project would add approximately 15,000 acre 
feet per year to the total developed safe yield for the MDA. Over the long 
term the yield of the proposed project could be used to meet West Slope 
water needs, could continue to be leased by Denver or other Front Range 
municipalities, or could serve some combination of these demands. The most 
foreseeable West Slope demand is that the reservoir would support 
development of an oil shale industry and its associated municipal growth. 

In regard to the need for the proposed project, an additional area of 

consideration relates to the operational enhancement that a storage 

reservoir on Rock Creek or Muddy Creek would provide for the Upper Colorado 

River water storage and delivery system. There would be potential benefits 

of coordinated operations of Williams Fork Reservoir, Green Mountain 

Reservoir, and a reservoir on either Rock Creek or Muddy Creek. 
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History of the ProDosed Proiect 


The River District's applications to the Forest Service and Bureau of 

Land Management for a special use permit or right of way to build a water 

storage reservoir are the result of an extremely complex and lengthy series 

of legal actions and negotiations involving the adjudication, permitting 

and construction of the Windy Gap Project. This series of actions and 

negotiations provides the financial basis for the River District to 

undertake construction of the proposed project or an alternative. The 

Azure-Windy Gap Supplemental Agreement of March 1985 resulted in a cash 

payment of $10,200,000from the Northern Colorado Water Conservancy 

District's Municipal Subdistrict to the River District to permit, design, 

and construct a water storage reservoir in western Colorado as mitigation 

for the Windy Gap project. The River District-DenverWater Board 

agreement of December 15, 1986, would provide the River District with 

additional funds to meet its statutory purposes, including construction of 

the proposed project. 


Issues and Concerns Identified and Addressed 


As a result of scoping, internal staff review, and consultation with 
cooperating agencies, the Forest Service and Bureau of Land Management 
determined that major issues and management concerns for the Rock Creek and 
Muddy Creek sites could be grouped into the following categories. A 
generalized listing of the major issues which had a significant influence 
on selection of a preferred alternative is also included below. 

Water - Stream channel stability, morphology, and equilibrium 

- Chemical and physical water quality conditions during 

and after construction 


- Salinity effects in Lower Colorado River main stem 

-	 Flow changes on Rock Creek, Muddy Creek, and the 
Colorado River 

Engineerine -	 Dam safety, flood risk, hazard rating, and seismic 
activity 

- Facilities relocation 

- Post-project traffic patterns 

-	 Location, development, and reclamation of materials 
borrow sources 

Soils - Compatibility of soils with projected uses 

- Reservoir shoreline stability 
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Wildlife/ -
Vegetation 

Fishery 


Recreation/ 

Social 


Economic 


Wildlife values, disturbance of winter/summer range 

and habitat, migration, and/or distribution patterns 

of elk and deer 


Impact and loss of wetland, riparian habitat, and 

endangered plants 


Impact on or loss of stream habitat and characteristics 

of reservoir habitat 


Projected fishing use of affected area 


Effect of reservoir operations on recreation use 


Recreation potential and projected use 


Land use changes and impacts on private lands 


Visual impacts 


Cultural resources 


Efficiency and impact of alternative reservoirs 


Description of Rock Creek and Muddv Creek Alternatives 


Alternatives Considered but Eliminated from Detailed Study 


To determine alternatives that would be reasonable and feasible 
considering the history of the proposed project, a set of criteria were 
established. First, the alternative should provide approximately the same 
water yield as anticipated with the Azure Project (about 20,000 acre-feet). 
Second, the total project cost and cost per acre-foot of water yield should 
be reasonable in relation to the Azure-Windy Gap Supplemental Agreement. 
Finally, the project should be located within reasonable proximity of Windy 
Gap, the project being mitigated. Using these criteria a number of 
alternative sites and enlargements of existing reservoirs were considered. 
Other than the Rock Creek site in Routt County, the only reasonable 
alternative is on Muddy Creek in Grand County. 

No Action Alternative 


As required, a no-action alternative is considered. The no-action 
alternative assumes that a permit for construction of a dam and reservoir 
would not be issued for any site on either Rock Creek (U. S .  Forest 
Service) or Muddy Creek (Bureau of Land Management). The no-action 
alternative provides a baseline for analysis of  impacts. Under the no-
action conditions the River District would be required to initiate a 
variety of legal and institutional proceedings related to the adjudication 
and negotiations described above. 
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Construction Alternatives - Rock Creek and Muddv Creek 

The Rock Creek site is located just south of State Highway 134 west of 
Gore Pass, where Rock Creek enters a narrow valley. The Rock Creek Dam is 
proposed to be a roller compacted concrete (RCC) gravity dam, that would 
rise 172 feet above the existing streambed and impound 50,700 acre-feet of 
water. The Muddy Creek site is located just west of Wolford Mountain ( 5  
miles north of Kremmling, Colorado). The Muddy Creek Dam is proposed to 
be a zoned earthfill dam that would have a dam crest located 120 feet above 
the present streambed and would create a reservoir with a 60,000 acre-foot 
capacity. 

The following table provides a summary comparison of the physical 

features of the Rock Creek and Muddy Creek construction alternatives. 


Comparison of Physical Features 

Rock Creek and Muddy Creek Alternatives 


Project features Unit Rock Creek Muddy Creek 

Reservoir 

Capacity 
Conservation storage 

ac-ft 
ac-ft 

50,700 
4,000 

60,000 
4,000 

Sediment storage 
Y i e l d  

ac-ft 
ac -ftjyr 

500 
17,000 

6,000 
23,000 

Surface area acres 1,070 1,447 
Length miles 3 5 . 5  

-Dam 

TYPe Roller compacted Zoned earth fill 
concrete 

Crest elevation feet 8,690 7,500 
Height 
Volume 

feet 
1000 yd3 

1 7 2  
180 

120 
997 

Crest length feet 707 1,900 
Crest width feet 1 6  25 
Outlet type Single Mu1tiple 
Discharge at min. cfs 300 400 
res ervoir 

Impacts and Mitigation Summary
-

The potential positive and negative impacts of the Rock Creek and 
Muddy Creek alternatives are summarized in Table 1 . 3  in relation to the 
major engineering and environmental disciplines analyzed. The disclosure 
of impacts is based on Chapter 4 . 0  SDEIS, as amended. Proposed mitigation 
measures for potential impacts and unavoidable adverse impacts are also 
summarized in the table. The mitigation measures are based on Chapter 5.0 
SDEIS, as amended. The Final Mitigation Plan for the Muddy Creek 

V 




alternative is summarized in Chapter 3.0 of the Final E I S .  

The Preferred Alternative 


The U.S. Forest Service and Bureau of Land Management preferred 

alternative is a 60,000 acre-foot reservoir at Site C on Muddy Creek. 


The Environmentallv Preferred Alternative 


The environmentally preferred alternative is the No-Action 

Alternative. 
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ROCK CREEK/MUDDY CREEK RESERVOIR 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

AND RESOURCE MANAGEMENT PLAN AMENDMENT 

1.0 PURPOSE, NEED, ALTERNATIVES AND IMPACTS 

1.1 Introduction 


This Final Environmental Impact Statement (FEIS) represents the 
culmination of a four-yeareffort undertaken to disclose impacts and 
develop mitigation for the proposed construction of a water storage 
reservoir on either Rock Creek in the Yampa Ranger District, Routt National 
Forest, or Muddy Creek in the Bureau of Land Management Kremmling Resource 
Area (see Figure 1.1). The environmental analysis and alternatives 
evaluation was undertaken in response to an application submitted to the 
Forest Service on April 3 ,  1985, by the Colorado River Water Conservation 
District (River District) for a Special Use Permit for the construction of 
a dam and reservoir on Rock Creek. In May 1988, the River District applied 
to the Bureau of Land Management for a Right-of-wayto construct a dam and 
reservoir on Muddy Creek (Site C). 

In accordance with the National Environmental Policy Act (NEPA), the 
Forest Service and Bureau of Land Management have conducted environmental 
analyses of the effects of the proposed pro_iectsand reesonzble 
alternatives. A Draft EIS (DEIS) was issued by the U.S. Forest Service as 
lead agency in August 1987. A Supplemental Draft EIS (SDEIS) was issued by 
the U. S .  Forest Service and Bureau of Land Management as co-lead agencies 
in August 1988. The SDEIS identified a 60,000 acre-foot reservoir at Site 
C on Muddy Creek as the U.S. Forest Service and Bureau of Land Management 
preferred alternative. 

The USDA Forest Service and the USDI Bureau of Land Management are the 

co-lead agencies for this environmental compliance action. Cooperating 

agencies include: USDI Bureau of Reclamation, U.S. Army Corps of Engineers, 

USDI Fish and Wildlife Service, and Colorado Division of Wildlife. 


The 1984 Kremmling Resource Management Plan lists livestock grazing, 

wildlife habitat, and water quality management as the priority land uses 

for the Muddy Creek Reservoir Area. A Right-of-wayfor the Muddy Creek 

site would require an amendment to the Kremmling Management Plan to change 

approximately 1,740 acres of livestock grazing, 30 acres of wildlife 

habitat, and 1.1 miles of water quality management priorities to the 

recreation management priority category to accommodate recreational use at 

the Muddy Creek Reservoir. The amendment would also change approximately 

1,080acres of Class I1 and 40 acres of Class 111 Visual Resource 

Management Class to Class IV. The management objectives for Class IV would 

be consistent with the construction of the project. The visual resource 

decision in the Kremmling Resource Management Plan would also be changed to 

establish consistency with the Bureau Manual. 
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To implement the proposed action, the Secretary of the Interior 

(through the Bureau of Reclamation) would be required to execute an 

agreement which would provide for water substitution between a proposed new 

reservoir and Green Mountain Reservoir. Execution of such an agreement 

would constitute a major federal action on the part of Reclamation 

requiring appropriate National Environmental Policy Act (NEPA) compliance. 

The SDEIS also disclosed the potential impacts of execution of such an 

agreement by the Secretary of the Interior. 


An Environmental Impact Statement (EIS) is a document disclosing the 
environmental consequences of implementing a proposed action and 
alternatives to that action. It is not a decision document. Decisions 
will be documented in a Record of  Decision(s) by the U.S. Forest Service, 
Bureau of Land Management, and Bureau of Reclamation. 

This Final EIS presents a summary of project purpose, need, 
alternatives, and impacts in Chapter 1.0. Supplemental information and 
errata for the SDEIS are contained in Chapter 2.0. Chapters 3 . 0  and 4.0 
contain, respectively, a summary of the final mitigation plan for the 
preferred alternative and the Biological Opinion issued by the U.S. Fish 
and Wildlife Service. A listing of environmental commitments by the U.S. 
Forest Service, Bureau of Land Management, and Bureau of Reclamation is 
provided in Chapter 5.0. Chapters 6 . 0  and 7.0 contain, respectively, 
agency and public comment letters and response to comments on the DEIS and 
SDEIS. Finally, Chapters 8 . 0  and 9 . 0  list coordination and consultation 
with others and provide the mailing list for the statement. This Final 
EIS summarizes and updates but does not duplicate, information contained in 
the SDEIS. For a more detailed discussion of specific topic areas, 
reference to the SDEIS (August 1988) is suggested. Appendix A of this 
Final EIS updates the Muddy Creek portion of Appendix A of the SDEIS. 
Appendices B and C support this Final EIS and do not replace Appendices B 
and C of the SDEIS. 

1.2 Summarv of Purpose. Need. and Related Information 


1.2.1. Purpose and Need. The River District proposes to utilize a 

reservoir on either Rock Creek or Muddy Creek in a manner that meets both 

Metropolitan Denver and West Slope water demands and that the District 

considers to be consistent with its statutory mandate. The proposed 

interim operation of the project involves the lease of a major portion of 

the reservoir yield to the Denver Water Board for 25 years to be used by 

Denver to meet water needs in the Metropolitan Denver Area. Following this 

25-year period, Denver could renew the lease for any portion of the firm 

annual yield that the River District determines is not necessary for 

western Colorado use. This lease could provide the District with the means 

to finance a portion of this project and to pursue its statutory 

obligations in support of present and future water needs in western 

Colorado. During the period of the lease the District would retain at 

least 10 percent of the yield of the project to support or service water 

users in western Colorado. 
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The short-term (25 year) need for the proposed project is based on 
projected water shortages in the Metropolitan Denver Area (MDA), beginning 
in about 1998. The proposed project would add approximately 15,000 acre 
feet per year to the total developed safe yield for the MDA. Over the long 
term the yield of the proposed project could be used to meet West Slope 
water needs, could continue to be leased by Denver or other Front Range 
municipalities, or could serve some combination of these demands. The most 
foreseeable West Slope demand is that the reservoir would support 
development of an oil shale industry and its associated municipal growth. 

In regard to the need for the proposed project, an additional area of 
consideration relates to the operational enhancement that a storage 
reservoir on Rock Creek or Muddy Creek would provide for the Upper Colorado 
River water storage and delivery system. There would be potential benefits 
of coordinated operations of Williams Fork Reservoir, Green Mountain 
Reservoir, and a reservoir on either Rock Creek or Muddy Creek. 

The existence of Muddy Creek or Rock Creek reservoir and the 
exchanges, substitutions, and river operations changes which would be made 
possible would set the stage for annual River Operations meetings. These 
meetings would be integrated with meetings on endangered species 
conservation measures anticipated by the Bureau of Reclamation in regard to 
Ruedi and Green Mountain reservoirs. These meetings would likely be held 
in the spring after an assessment of the snowpack and available water 
supply has been made. They would include federal, state, and local-
government agencies, as well as water user, conservation, and public 
interest groups. Projected operations and flows would be presented and an 
opportunity would be provldecl fnr  input fro= Che public on effects and 
possible improvements. Agency input and public comments would be 
considered and addressed by the water management agencies within their 
operational constraints, demands, and flexibilities. 

1 . 2 . 2 .  History of the ProDosed Project. The River District's 
applications to the Forest Service and Bureau of Land Management for a 
special use permit or right of way to build a water storage reservoir are 
the result of an extremely complex and lengthy series of legal actions and 
negotiations involving the adjudication, permitting and construction of the 
Windy Gap Project (see Chapter 1.0 SDEIS for more detail). This series of 
actions and negotiations provides the financial basis for the River 
District to undertake construction of the proposed project or an 
alternative. The Azure-Windy Gap Supplemental Agreement of March 1985 
resulted in a cash payment of $10,200,000 from the Northern Colorado Water 
Conservancy District's Municipal Subdistrict to the River District to 
permit, design, and construct a water storage reservoir in western Colorado 
as mitigation for the Windy Gap project. The River District-Denver Water 
Board agreement of December 15, 1986, would provide the River District with 
additional funds to meet its statutory purposes, including construction of 
the proposed project. 

1.2.3. Related Proiects. A number of different water projects 
would be related to or impacted by the operation of che proposed project. 
The proposed project is part of the mitigation package related to the Windy 
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Gap Project. The proposed reservoir also would be operated in conjunction 
with the Bureau of Reclamation's Green Mountain Reservoir. To implement 
the proposed action, the Secretary of the Interior (through the Bureau of 
Reclamation) would be required to execute an agreement which would provide 
for water substitution between a proposed new reservoir and Green Mountain 
Reservoir. 

The U.S. Army Corps of Engineers has prepared the Metropolitan Denver 
Water Supply EIS (MDWS/EIS) disclosing the impacts of the development of 
additional water sources needed to supply water for future growth to the 
Metropolitan Denver Area. The MDWS/EIS describes both system-wide and site-
specific alternatives to supply this water. West Slope Exchanges are 
included in the various system-wide alternatives to meet metropolitan 
Denver's near-term water needs. The MDWS/EIS identifies both the Rock 
Creek and Muddy Creek (Wolford Mountain) reservoirs as components in a Blue 
River Exchange Scenario. Under the Denver Water Board - River District 
agreement of December 1986, the Water Board could use either Rock Creek or 
Muddy Creek Reservoir in support of exchanges or substitutions to 
accomplish transmountain diversions by making releases which would permit 
an equivalent amount of water to be either retained in reservoirs owned by 
Denver or diverted under direct flow decrees owned by Denver. 

The Colorado Water Resources and Power Development Authority conducted 
a study of the Joint-Use Reservoir and Green Mountain Exchange projects. 
The upper Colorado River system was examined at a reconnaissance level for 
candidate sites. Unregulated streams (Muddy Creek, Troublesome Creek, and 
the Piney River) were considered along with previously studied reservoir 
sites. Nine sites were identified, including sites A and C on Muddy Creek 
(Wolford Mountain). Site A (or A ' )  would be a large 120,000acre-foot 
reservoir on Muddy Creek near Kremmling. Site C of the Authority study 
coincides with Site C on Muddy Creek as evaluated here. 

1 . 2 . 4 .  Issues and Concerns Identified and Addressed. As a result 
of scoping, internal staff review, and consultation with cooperating 
agencies, the Forest Service and Bureau of Land Management determined that 
major issues and management concerns for the Rock Creek and Muddy Creek 
sites could be grouped into the following categories. A generalized 
listing of the major issues which could have a significant influence on 
site selection is also included below. 

Water - Stream channel stability, morphology, and equilibrium 

-	 Chemical and physical water quality conditions during 
and after construction 

- Salinity effects in Lower Colorado River main stem 

-	 Flow changes on Rock Creek, Muddy Creek, and the 
Colorado River 

Engineering -	 Dam safety, flood risk, hazard rating, and seismic 
activity 
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Soils 

Wildlife/
Verretation 

Fisherv 

Recreation/ 
Social 

Economic 

Facilities relocation 

Post-project traffic patterns 

Location, development, and reclamation of materials 
borrow sources 

Compatibility of soils with projected uses 

Reservoir shoreline stability 

Wildlife values, disturbance of winter/summer range 
and habitat, migration, and/or distribution patterns 
of elk and deer 

Impact and loss of wetland, riparian habitat, and 
endangered plants 

Impact on or loss of stream habitat and characteristics 
of reservoir habitat 

Projected fishing use of affected area 

Effect of reservoir operations on recreation use 

Recreation potential and projected use 

Land use changes and impacts on p r i v i t n  lands 

Visual impacts 

Cultural resources 

Efficiency and impact of alternative reservoirs 

1.3 Summary of Alternatives Considered 

This section summarizes the alternatives that were evaluated as a part 
of the NEPA compliance process but eliminated from further consideration. 
To determine alternatives that would be reasonable and feasible, a set of 
criteria were established. First, the alternative should provide 
approximately the same water yield as anticipated with the Azure Project 
(about 20,000 acre-feet). Second, the total project cost and cost per 
acre-foot of water yield should be reasonable in relation to the Azure-
Windy Gap Supplemental Agreement, and finally, the project should be 
located within reasonable proximity of Windy Gap, the project being 
mitigated (see Fig. 1.1). 

1.3.1. Azure Proiect Alternatives. From May 1980 through September 
1983, the River District and the Northern Colorado Water Conservancy 
District Municipal Subdistrict (Municipal Subdistrict) investigated reser
voir alternatives at the Azure damsite. 
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After extensive environmental analyses, all of the Azure alternatives 
were dropped from further development as alternatives for mitigation 
storage for the Windy Gap Project. The reasons for dropping Azure 
alternatives were: 

1. The high cost of the project alternatives. 

2 .  Impacts on recreation in the Gore Canyon. 

3. 	 Opposition to the project by local governmental officials, 
including Grand County. 

4. Extensive time required for project permitting. 

Because of the extensive history of review, Azure Project alternatives have 
not been considered further in this EIS. 

1.3.2 Enlargement of Existing Reservoirs. One alternative brought up 
in scoping was the possibility of adding to the storage volume of existing 
reservoirs. There are few existing small reservoirs in the project 
vicinity and these small reservoirs serve primarily agricultural uses. An 
example of a reservoir that might be enlarged is Red Dirt Reservoir located 
on Red Dirt Creek in the Muddy Creek drainage. 

Enlargement of Red Dirt Reservoir is estimated to cost $1,191,300 and 
would provide 800 acre-feet per year increased yield. To obtain a 
comparable yield to Rock Creek or Muddy Creek alternatives, approximately 
20 to 25 reservoirs would have to be enlarged at an estimated construction 
cost of $27 million. This alternative was eliminated from further 
consideration because it could not provide sufficient water at reasonable 
cost. 

1.3.3. Havoark Reservoir. The Haypark Reservoir site is located on 
the East Fork of Troublesome Creek in Grand County. The reservoir basin 
would accommodate a reservoir site up to 70,000acre-feet and the cost of 
the reservoir was estimated at $60 million. The reservoir was not 
considered as an alternative because of the high cost of the project and 
geologic concerns with landslides within the reservoir basin associated with 
steep and unstable slopes. 

1.3.4. Muddv Creek Site A. A large reservoir on Muddy Creek (Site A) 
was considered by the Colorado Water Resources and Power Development 
Authority as part of the investigations for the joint use reservoir and 
Green Mountain exchange projects (see Section 1.2.3). As envisioned, Site 
A would be located on Muddy Creek, approximately 1 mile upstream from 
Kremmling. A 137-foot high dam would create a reservoir of 119,600 ac-ft 
with an estimated yield of 84,000ac-ft/yr. Approximately 40 to 50 percent 
of the yield would be provided by water pumped from the Colorado River in 
wet years through 2.4 miles of pipeline. 
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An additional large reservoir site about 3 / 4  miles upstream from Site 
A (Site A‘) was also considered as part of the Colorado Water Resources and 
Power Development Authority investigation. To be cost effective, the project 
would require diversion and pumping of water from the Colorado River. The 
project would store approximately 120,000acre-feet,yield about 50,000 
acre-feet, and cost about $90,000,000. 

It is likely that the need for a large reservoir on Muddy Creek would 
not materialize until well into the future when the initial cost of 
construction of a smaller project upstream at Site C will have been 
amortized and much of the smaller project’s economic life would have been 
realized. An existing project at Site C as proposed in this EIS would not 
necessarily preclude constructing a larger project downstream at Site A or 
A’ from an engineering or economic perspective. There would be, however, 
many other environmental factors considered in justifying the larger project.
A large Muddy Creek Reservoir project was eliminated from further 
consideration for the following reasons: 

1. 

2. 


3 .  

4 .  

5. 


The water yield and total project cost are well beyond the 
range considered feasible as an alternative. 

The capital cost per acre-foot of water yield (unit cost) is 
almost twice that estimated for either the Rock Creek or Muddy 
Creek Site C project. 

The need for a reservoir larger than 60,000acre-feet on Muddy 
Creek cannot be demonstrated at this time. 

The financing (repayment capability) for a large Muddy Creek 
Reservoir (100,000+ acre-feet) is not currently available. 

From an engineering or economic perspective, construction of a 
smaller reservoir at Site C would not preclude constructing a 
larger project downstream at some time in the future. 

1.3.5. DeBerard Reservoir. The DeBerard Reservoir site is located on 
Muddy Creek approximately 20 miles upstream of Kremmling. The dam and 
reservoir site is located in a geologic setting similar to the Muddy Creek 
site. The reservoir was not considered as an alternative because of the 
limited size and yield available at the reservoir site and high cost of the 
reservoir. 

1.3.6. Proiects on the Eaale River. The River District holds 
conditional water decrees for several projects in the Eagle River drainage, 
including Iron Mountain Reservoir located on Homestake Creek above the town 
of Minturn. The Iron Mountain Reservoir site has a storage capacity of up 
to 100,000 acre-feet with a yield of up to 30,000acre-feet per year. 
However, the project is very expensive, up to $200 million, and geologic 
concerns within the basin could preclude or make it even more costly to 
build a dam at the Iron Mountain Reservoir site. Projects on the Eagle 
River are also considered to be located out of geographic proximity of 
Windy Gap. 
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1.3.7. Proiects UDstream of Kremmline on the Blue and Colorado 
Rivers. Storage projects on the Blue and Colorado rivers upstream of 
Kremmling were also considered. However, no candidate projects were iden
tified. The Blue and Colorado rivers upstream of Kremmling are already 
heavily impacted by existing and planned projects which effectively utilize 
the available water supply. 

The Colorado Water Resources and Power Development Authority in 
conjunction with the River District and other study proponents is currently 
investigating small storage sites as a possible solution to the water 
problems in the Fraser River Basin. However, any reservoir constructed, 
would be used primarily to manage or regulate river flows rather than 
provide additional storage. 

-1 . 3 . 8 .  Change Lena1 and/or Judicial Framework. It was suggested 
during scoping that it might be possible to implement changes to existing 
legal or judicial controls as an alternative to reservoir construction. 
Given the lengthy and complex series of legal actions and negotiations 
related to the Windy Gap Project that form the basis for the proposed 
action, an alternative that envisions changes to the existing legal and 
judicial framework would be speculative. 

It must be recognized that the Azure-Windy Gap Agreement which 
provides the financial basis for this project also restricts the range of 
options for which these funds can be used. These restrictions were 
Considered in developing the alternative screening criteria of Section 1.3. 
Simply changing the legal or judicial framework of existing agreements 
would not provide additional water for future demands in the Denver 
metropolitan area or for future West slope demands. 

-1 . 3 . 9 .  Denver-Public Service Company (PSC) Shoshone Agreement. In 
April 1986, the Denver Board of  Water Commissioners entered into an 
agreement with the Public Service Company of Colorado concerning the 
operation of the Shoshone Hydroelectric Power Plant. The Shoshone Power 
Plant, located in Glenwood Canyon, is one of two senior water rights that 
effectively control the administration of the mainstem of the Colorado 
River. The Shoshone Power Plant has a 1902 water right for 1,250 cfs and a 
more junior right for 158 cfs. 

In theory, the Denver-PSC Agreement might be considered a functional 
alternative to the River District-Denver lease because use of the Agreement 
would reduce the winter demands on replacement releases from Williams Fork 
Reservoir, thus increasing the supply of water available in Williams Fork 
Reservoir for use to make up the Green Mountain fill deficit. Providing 
Denver with the water to replace the Green Mountain fill deficit is the 
primary function of the short-term demand on Rock Creek or Muddy Creek 
reservoirs. Use of the Denver-PSC Agreement as a possible alternative to 
the proposed action was examined in detail in the SDEIS. 
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Analysis of the potential quantity of water available under the terms 
of Denver-PSC Shoshone Agreement shows that between 1,000and 6,000acre-
feet might be provided by the Agreement during representative dry years if 
the Agreement were administered to insure no injury to senior water rights. 
In all likelihood, water available would be significantly less than 
Projected because of the difficulty in recognizing the onset of a dry 
period. This would preclude capture of significant amounts of water in 
November and December. Since, either Rock Creek or Muddy Creek reservoir 
could provide up to 30,000acre-feet in a given year, the Agreement would 
not be functionally equivalent to either proposed reservoir in terms of 
water availability. 

In addition, the Denver-PSC Shoshone Agreement would not supply any 
of the additional short-term or long-term East Slope or West Slope water 
needs such as making up Green Mountain water operations shortages or oil 
shale demand. Nor would the Agreement contribute to operational 
enhancement of the Upper Colorado River water storage and delivery system. 
Thus, the Agreement was eliminated from further consideration as an 
alternative to the construction of a reservoir on Rock Creek or Muddy 
Creek. 

1.4 Alternatives Analvzed in Detail. 

1.4.1. No-Action Alternative. The no-action alternative assumes 
that a permit for construction of a dam and reservoir would not be issued 
for any site c11either R ~ c kCreek or FiUddy Creek. management of the use of 
the resources of the region would be based on plans, regulations, and 
policies promulgated by Federal, State, and local agencies. Consequently, 
under this alternative changes to the existing environment of the region 
would continue as in the recent past. A no-action condition would 
terminate the involvement of the Forest Service and Bureau of Land 
Management in this application for a Special Use Permit or Right of Way; 
but the Colorado River Water Conservation District and other West Slope and 
East Slope entities could not terminate efforts to find a means of 
adequately mitigating the potential harm to present and prospective water 
users within the Colorado River basin in Colorado as a result of the Windy 
Gap Project. 

Construction of the Windy Gap Project was completed in June 1985 and 
the project is now in operation. Authorization for that project was 
contingent upon development of a plan to mitigate potential impacts to 
water users on the Colorado West Slope. Development of that mitigation 
plan required a series of complex legal and institutional actions. Under 
the no-action condition the River District would be required to initiate a 
variety of legal and institutional proceedings related to the adjudication 
and negotiations discussed in Sections 1.2.1 and 1.2.2. These proceedings 
would involve additional adjudication under the Azure-Windy Gap Supplement 
Agreement of March 29, 1985. Any attempt to predict the outcome of these 
proceedings and assess the environmental impacts that might result would, 
at this time, be purely speculative. 
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It is apparent, however, from a review of alternatives considered but 
eliminated from further consideration (see Section 1.3) that the options 
available to provide mitigation for the Windy Gap Project are limited. 
Alternative structural and non-structural solutions potentially available 
to the River District cannot meet the screening criteria of project water 
yield, reasonable project cost, and project location. 

Given the difficulty of developing alternative solutions it is certain 
that a no-action condition would defer the resolution of a number of 
significant problems for both West Slope and Metro Denver water users. 
Over the short term, the Denver Water Board’s ability to meet a Green 
Mountain fill deficit or to use a Williams Fork to Dillon exchange could be 
limited. If a no-action condition were to continue indefinitely, municipal 
and industrial use of water could be impacted. Site-specific and 
cumulative environmental impacts associated with the two dam and reservoir 
alternatives as discussed in the remainder of this section would not occur. 

1.4.2. Rock Creek Reservoir 

1.4.2.1. Dam and Reservoir. The Rock Creek Reservoir site is located 
on Rock Creek, a tributary to the Colorado River, in Routt County and 
within the Yampa Ranger District of the Routt National Forest. The area is 
in a canyon section of the Rock Creek Valley, on the western flank of the 
Gore Range, about 7 miles west of Gore Pass and 12 miles west of the town 
of Kremmling, Colorado. The potential dam site is approximately 12 miles 
upstream from the confluence with the Colorado River. The preferred site, 
Dam Site B (see Fig. 1.2) lies at the point where Rock Creek changes from 
a meandering stream channel to a steep canyon. The proposed dam would be 
constructed of roller-compacted concrete (RCC). 

The Rock Creek Dam would be 172 feet high from the streambed to a 
crest elevation of 8690 feet. Crest length would be 710 feet, and crest 
width would be 16 feet. The freeboard (height above normal high water 
elevation) would be 9 feet. The dam would contain a gross volume of about 
180,000cubic yards of concrete. Material for the dam would be obtained 
from the reservoir basin upstream of the dam and would have haul distances 
of 1 to 2 miles. 

At the normal high water elevation (elev. 8681), the dam would impound 
50,700 acre-feet of water, forming a reservoir of 1,070acres and extending 
upstream about 3 miles from the dam. The total storage would include 
approximately 500 acre-feet reserved for silt accumulation, an amount 
estimated to be adequate for 50 years of storage. A 4,000acre-foot 
conservation pool is also a feature of the reservoir. 

The dam would include a spillway designed to pass a probable maximum 
flood (PMF) after routing through the reservoir. Routing the PMF through 
the reservoir would create an 8.8-footrise in reservoir surface level and 
produce a maximum outflow of 10,200 cfs. 
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During construction, diversion of the stream would be through a 

conduit located on the right side of the streambed (looking downstream) 

extending between upstream and downstream cofferdams. A temporary bypass 

pipe would be provided through the dam to pass required minimum flows in 

the interim period between plugging of the diversion channel and reservoir 

filling to the sill of the intake structure. Seepage inflow into the 

foundation area will be pumped into an upstream settling pond and returned 

to the stream. 


In the Rock Creek valley area, approximately 1 to 2 miles upstream, 

excavated areas would be opened for obtaining the aggregates to be used in 

the dam. A new flow channel would be constructed along the east side of 

the valley and Rock Creek would be diverted into it. The area on the 

valley floor to the west would be cleared of vegetation on the surface and 

then excavated and removed from the valley floor to be processed into the 

appropriate gradation for use in roller-compacted concrete. 


In certain areas the excavation would be under water and ponds will 

form. In other areas there may be dewatering by pumps into settling ponds 

where the water would return to the natural stream channel at locations 

upstream of the dam. Permit restrictions would be met regarding discharge 

of sediment laden materials into the natural water course. Dikes would be 

placed along the diverted channel and ponds to prevent overtopping during 

high streamflow periods. 


The outlet works would consist of a pipe riser intake attached to the 
tlpstrezrc fsce sf t h ~dam zo?;necting ts the condiiit passiiig under the dam 
and a valve structure at the downstream toe of the darn. A 60-inchvalve 
would have a capacity of 300 cfs at minimum reservoir pool, while a 12-inch 
valve would regulate flows in the 0 to 30 cfs range, providing flow control 
during winter minimum flow periods. 

1.4.2.2. Access Roads, Relocations, and Recreation Facilities. The 
proposed 50,700 acre-footreservoir would inundate a 2-mile section of a 
138 kv transmission line, a Forest Service access road, a 1/2-mile portion 
of State Highway 134, a small Forest Service campground, and a building 
that was formerly used as a stagecoach stop and has since been placed on 
the National Register of Historic Places (Fig. 1.2). 

The 138 kv transmission line is owned and operated by the Western Area 

Power Administration. The proposed relocation alignment was selected as 

the route which provides the least visibility from State Highway 134 and is 

shown in Fig. 1.2. 


An existing Routt National Forest access road presently exists at 

State Highway 134 near the northernmost tip of the proposed resenoir, 

parallels Rock Creek for about 1.5 miles before reaching a primitive camp-

ground, and then rises out of the valley into the Long Park area. The 

proposed road would serve as both Forest Service access and dam access and 

is shown in Fig. 1.2. The initial 2.8 miles would be a 20-footwide 

gravel surfaced road, built up over the existing ground level, and provided 

with surface and cross drainage facilities. This road would not be kept 

open during the winter. The last mile of the road would consist of a 
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single lane 10-foot-widegravel road, which would be closed to the general 

public. Use of this road by the River District would be authorized through 

the Forest Service permitting system. The road would provide access to the 

west side and to the bottom of the dam, but not to the east side. 


A t  the upstream end of the reservoir, a 0.5-milesection of State 
Highway 134 would be inundated by about 10 feet of water. As shown in Fig. 
1.2, this section would be realigned by moving slightly uphill, and a 
widened section would be added as an observation turnout. The widened 
section would allow State vehicles easy access and facilitate snowplowing. 
The area would be designed to accommodate approximately 15 vehicles. 

The historic stage stop (Fig. 1.2) is 41 feet below the normal high 
water elevation of 8681 feet. It is proposed that this building be moved 
from its present location, probably to higher ground near its present 
location just above the high water line of the reservoir. An alternative 
would be to catalog the Stage Stop site and then allow it to be 
inundated. Since Forest Road 206 would provide the only public access to 
the east side of the reservoir, fisherman use and hiking in the vicinity of 
the Stage Stop is anticipated, A parking area for approximately 12 
vehicles and a vault toilet would be provided. 

An existing camp site is a primitive facility consisting of a pit 

toilet. A campground and picnic ground would be constructed at the area 

shown on Fig. 1.2. Initially, this campground would provide the 

equivalent of 50 camp units. The picnic ground would have a double lane 

boat launch ramp with parking for approximately 30 car and boat trailer 

combinations, a vault toilet, and 20 picnic units. Associated with the 

campground, a trail system would be constructed to connect campground 

loops, the picnic area, and heavily used adjacent shoreline. 


1.4.2.3. ODeratinF Facilities and Proiect Administration. The 

operation, maintenance, and repair of the dam, outlet works, spillway, and 

other appurtenances would be the responsibility of the River District. The 

U.S. Forest Service and Routt National Forest would operate the campground 

facilities. 


1.4.2.4. Non-Federal Land Acauisition. With the exception of 

approximately 100 acres of private land at the upper end of the proposed 

Rock Creek Reservoir and approximately 200 acres of State land along Rock 

Creek, all of the reservoir basin lies on National Forest System lands. 

The private land would be purchased by the River District. The Forest 

Service would require the River District to deed this land to the United 

States. The 200 acres of State land along Rock Creek in the basin would be 

acquired by the River District. 


1.4.3. Muddy Creek Reservoir 


1.4.3.1. Dam and Reservoir. The potential site investigated for a 

reservoir on Muddy Creek lies i? a canyon section of the Muddy Creek Valley 
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on the western flank of Wolford Mountain. The site is about 4 miles north 
of the town of Kremmling, Colorado (Fig. 1.3). Muddy Creek enters the 
Colorado River at Kremmling, just below the confluence with the Blue River 
and upstream of Gore Canyon. 

The proposed dam would be an earth embankment: dam, rising 120 feet from 
the streambed to the crest at an elevation of 7500 feet. Crest length 
would be about 1900 feet, including the service spillway, and the crest 
width would be 25 feet. The normal operating level would be at 7485 feet, 
providing a freeboard of 15 feet. The dam would contain a total of 
approximately 997,200 cubic yards of fill material. The majority of this 
material would be obtained from borrow areas immediately upstream and 
downstream of the damsite, resulting in haul distances of less than 1 mile. 
Approximately 42,800 cubic yards of riprap would have to be hauled 40 miles 
from a quarry to the east, and a supplier in Kremmling may supply up to 
76,700 cubic yards of material, for filters, drains and concrete aggregate. 

At the normal water surface elevation of 7485 feet, the dam would 
impound 60,000 acre-feet of water, forming a reservoir of 1,447 acres, and 
extending about 5.5 miles upstream of the dam. The total volume includes 
approximately 6,000acre-feet reserved to contain 50 years of silt 
accumulation from the Muddy Creek basin. A 4,000acre-foot conservation 
pool is also a feature of the reservoir. 

The dam would include a spillway designed to pass a probable maximum 
flood (PMF) after routing through the reservoir. Routing the PMF through 
the reservoir would create a 14 foot rise In resernir  surface level and 
produce a m,~xiixaoutfiow of 27,665 cfs. 

During construction, diversion of the stream would be through a con
duit located on the right side of the streambed extending between upstream 
and downstream cofferdams. The diversion would be sized to accommodate the 
10-year spring runoff discharge of about 1,500 cfs. After diversion, the 
conduit would be permanently plugged upstream of the outlet works intake. 
A temporary bypass would be provided to pass required minimum flows in the 
interim period between plugging of the diversion channel and reservoir 
filling to the sill of the intake structure. 

The conduit and earth cofferdams would be utilized for the primary 
streamflow diversion around the Muddy Creek site. Pumped water from the 
excavated foundation area is expected to be less turbid than the streamflow 
and will be pumped downstream back into Muddy Creek. 

Materials excavated to be used in the dam embankment would come from 
areas on both abutments which are above the ground-water line. There 
should be no problem in controlling possible rainfall-inducedrunoff during 
construction. 

The core material is expected to be obtained from the reservoir area 
within 1 mile of the dam axis at the west side of the valley floor. This 
material source is some distance from the main channel and borrow areas 
will be isolated from the streambed and will not contribute to runoff into 
Muddy Creek during construction. 
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The outlet works would consist of an intake tower in the right side of 
the reservoir upstream of the dam connecting to the conduit passing under 
the dam and an outlet structure at the downstream toe of the dam. The 
outlet works would provide a discharge of 400 cfs at minimum reservoir 
pool. The intake tower would contain four slide gates located at various 
elevations for selective withdrawal from the reservoir. 

1.4.3.2. Access Roads. Relocations. and Recreation Facilities. The 
proposed Muddy Creek Reservoir would inundate approximately 3500 feet of 
U.S. Highway 40, and two towers of a 230-kV transmission line. The highway 
section would be about 16 feet under water at the Red Dirt Creek crossing 
and would be elevated by an embankment to specifications of the Colorado 
Division of Highways. The two transmission towers would be relocated just 
downstream of the dam. Primary access to the dam would consist of a turn-
off from U . S .  Highway 40 approximately 3 miles north of the town of 
Kremmling. This primary access road would lead to the dam crest at the 
right abutment. A secondary access road would be planned (Fig. 1.3) as a 
continuation of the transmission line road on the eastern side of the 
reservoir. There would also be a secondary access roads from the west side 
to the outlet works at the toe of the dam. 

A campground and picnic ground would be constructed at the area shown 
on Figure 1.3. The campground would provide the equivalent of 50 camp 
units with a 25 site loop and enlarged parking lot for an additional 25 
camping spaces. Campsites would include shade shelters. The picnic ground 
would have 30-50 picnic sites and a double lane boat launch ramp. Wells, 
vault toilets and a dump station would be provided. Access to the 
campground/picnic ground would be from Highway 40. A second access from 
Highway 40 would also be provided to the area below the dam for parking, 
some picnicking, and fisherman day use. 

It is anticipated that the campground and picnic ground would be 
managed by the State of Colorado, Division of Parks and Outdoor Recreation. 
Access would be controlled and a use fee would be charged. Fencing would 
be provided as required to restrict vehicular access to the east and west 
shores of the proposed reservoir. Figure 1.3 shows proposed access 
roads, general location of recreational facilities, and the reservoir 
perimeter at various reservoir pool levels. 

1.4.3.3. ODeratinP Facilities and Project Administration. The 
operation, maintenance, and repair of the dam, outlet works, spillway, and 
other appurtenances would be the responsibility of the River District. 

1.4.3.4. Muddv Creek Construction Plannine and Schedule. Impervious 
materials for the core would be borrowed from areas upstream from the dam 
on the right bank, within a half-mile haul. Allowing for stripping of 
organic material and shrinkage of the impervious core materials, 
approximately 222,000 cu yd would be handled to produce 177,800 cu yd of 
in-place core. About 714,400 cu yd of material for the upstream and 
downstream shells would be borrowed from the right bank immediately 
upstream and downstream from the damsite. It is possible that materials 
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from the dam foundation excavation and spillway chute would all produce 
satisfactory shell material. 

The remaining portions of the dam embankment consist of the chimney 
filter, 32,200 cu yd; blanket drain, 32,000 cu yd; and riprap, 42,800 cu 
yd. The filter materials might possibly be procured from the borrow areas 
for shell material with screening and processing necessary to meet the 
specification. Concrete and filter material could be produced onsite or 
procured locally from a commercial source. There is no known source of 
riprap available within the Kremmling area. At present construction 
planning contemplates a quarry source to the east, within a 40-mile haul 
limit. Roller compacted concrete utilizing locally available material 
might also be an option for slope protection during final design. 

Dam foundation excavation would be waste stockpiled upstream from the 
dam site, probably within a half-mile haul. This material, if satisfactory 
for the shell zones, would be hauled back to the dam in lieu of the down-
stream borrow. 

The total excavation is approximately 347,000 cu yd for the dam 
foundation, outlet works and spillway structure. Borrow material for the 
embankment would total another 842,200 cu yd excluding the filter zones, 
blanket drain and riprap. The total common excavation, therefore, 
including the shale for the cutoff trench would be approximately 1,239,200 
cu yd. Specialized equipment would not be required for the earthwork 
phases of construction. 

The d a ~c c d d  be constructed in one working season if the weather were 
favorable, a notice to proceed were issued in early March, and stream 
diver'sion flow were to fall within a 10-year flood forecast. Total 
concrete required for the structures would be about 14,500 cu yd, which, if 
performed in one season, would require peak placements of 800 cu yd per 
week. Planning for a two-season cycle is a more conservative approach. 

1.4.3.5. Private Land Acauisition. Muddy Creek site C lies on public 
land administered by the Bureau of Land Management land, but much of the 
reservoir basin is in the private ownership of three ranches. The private 
lands in and surrounding the reservoir basin consist of about 2-1/2 sections 
or 1,600 acres. Although not all of these lands would be inundated by the 
proposed project, it is anticipated that they would all be acquired by the 
River District to ensure equitable treatment of the landowners. Otherwise, 
there would be small, isolated parcels of private land, an undesirable 
situation for both the landowner and the reservoir operator. 

1.4.3.6. h.Under Colorado's 
system of water law, those water users with the most senior priority dates 
get the first call on available water. For this reach of the Colorado 
River, the senior water rights at Cameo (collectively about 2200 cfs with 
pre-1920 priority date) or Shoshone Power Plant (about 1250 cfs with a 
priority date of 1902) control the administration of the river. Diversions 
junior to the Shoshone and Cameo rights need to provide augmentation water 
for periods when their junior right is "out of priority." Thus, Muddy 
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Creek would be primarily a source of augmentation water. When releases are 
made from the proposed reservoir as substitution for water stored in Green 
Mountain reservoir, those releases would be controlled by the Bureau of 
Reclamation as though the water were stored in Green Mountain Reservoir. 

Both a Metro Denver Lease and West Slope Scenario were analyzed in the 
DEIS for Rock Creek Reservoir and a comparably sized Muddy Creek Reservoir. 
For the SDEIS, Muddy Creek Reservoir was optimized at 60,000acre-feet and 
both demand scenarios were modified. Discussion between the River District 
and the Denver Water Department concerning implementation of the Lease led 
to several modifications to the Denver Metro Lease scenario, primarily to 
avoid potential impacts to flows on the mainstem Colorado River between 
Williams Fork and the Blue River, Discussion with the Department of 
Interior following publication of the DEIS resulted in development of a 
modified post 25-year lease or West Slope water demand related, primarily, 
to projected oil shale demand. Finally, discussion with the U. S .  Fish and 
Wildlife Service regarding the Biological Opinion and potential impacts on 
rare Colorado River fishes resulted in further modifications to the Metro 
Denver Lease scenario, as described below. 

1.4.3.7. Metro Denver Lease Demand. Although intended to serve West 
Slope interests, water from a reservoir at Muddy Creek would be marketed to 
the Denver Water Board (Metro Denver Lease) in the short term (25 years). 
This short-term operational scenario was formalized under the December.1986 
Denver Water Board - River District Agreement. Under this scenario, Muddy 
Creek Reservoir would be operated to fulfill three primary demands: 

1. 	 Supply one-half of the Green Mountain natural fill deficit during dry 
years (approximately 5 out of 30 years under present development 
conditions and as often as 12 years out of 30 with full development of 
East Slope storage) when Williams Fork Reservoir exceeds 65,000 acre-
feet. This demand would come primarily in August and September, 
after the Bureau of Reclamation has determined that Green Mountain 
will not achieve its legal fill from the intervening inflow 
between Dillon and Green Mountain. This release would offset 
releases from Dillon Reservoir. The other 50 percent of the fill 
deficit would be supplied by Williams Fork Reservoir, as was done 
in 1977. When Williams Fork Reservoir is below 65,000 acre-feet, 
the entire Green Mountain fill deficit would be supplied (up to 
the terms of the lease). Under the terms of the River District-
Denver Water Board lease, this demand could not exceed 30,000 
acre-feet in any given year, or  45,000 acre-feet any 3 years. 

2. 	 Provide for 2,000 acre-feet of water supply for Middle Park Water 
Conservancy District, as required by the Intergovernmental Agreement. 

3 . Provide for augmentation releases to bring the July and August flows 
out of Muddy Creek Reservoir up to 100 cfs enhancing flows in Muddy 
Creek and the Colorado River downstream. The availability of these 
releases would be dependent upon storage in the reservoir, but they 
could be used for a variety of enhancement purposes if such 
enhancement proves to be significant (e.g. endangered fishes, 
recreation, aquatic habitat). 
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There are presently no Colorado Water Conservation Board instream flow 
requirements on Muddy Creek; however, Muddy Creek Reservoir operational 
analysis has assumed a 13 cfs minimum flow below the proposed dam. 

In January 1988, the Secretary of the Interior, the Governors of 
Colorado, Wyoming, and Utah, and the Administrator of the Western Area 
Power Administration entered into a Cooperative Agreement to implement the 
Recovery Implementation Program for Endangered Fish Species in the Upper 
Colorado River Basin (Recovery Program). A principal element of the 
Recovery Program is a process for conducting Section 7 consultation on the 
impacts of water depletions to the rare Colorado River fishes and for 
acquiring water and/or water rights to provide instream flows for the rare 
Colorado River fishes. Under the Recovery Program, the depletion impacts 
of water development projects are offset by: (a) recovery activities 
partially funded by water project proponents' one-time contribution to the 
Recovery Program in the amount of $10 per acre-foot of the project's 
average annual depletion; and (b) legal protection of instream flows 
according to State law. The U. S. Fish and Wildlife Service (USFWS) has 
decided that it must determine that progress towards legal protection of 
instream flows is sufficient to offset impacts of large depletion projects 
before it will issue a favorable biological opinion. (See Chapter 4.0 for 
a summary of the USF'WS Biological Opinion on the Muddy Creek project). 

During Section 7 consultation between the USFWS and BLM a Memorandum 
of Understanding (MOU) was negotiated between the USFWS and River District 
in relation to item (b), above, The purpose n f  the MS': is to provide flows 
from Mtiddy Creek iieservoir to the 15-mile reach of the Colorado River for 
the rare Colorado River fishes pursuant to the Recovery Program to offset 
the depletion impacts of the Muddy Creek project and to meet the 
"sufficient progress" determination as identified in the Biological Opinion 
for the Muddy Creek project. (See Chapter 4.0 for a summary of the MOU). 

Under the MOU, the River District has agreed to release 3,000 acre-
feet of water from Muddy Creek Reservoir approximately 3 out of 5 years (as 
a long-term average) for delivery to the 15-mile reach during July 15 to 
October 15. This water is being provided by the River District to augment 
flows in the 15-mile reach on an interim basis (i.e. until such time as the 
Recovery Program has acquired and protected an equivalent amount of water). 

As described in the SDEIS (Chapter 4.0), a reservoir operational model 
was developed for the Muddy Creek project. The MOU to provide releases to 
augment flows in the 15-mile reach precludes releases for any other 
augmentation purposes described under item 3 above, while the MOU is in 
effect. Hydrologic data for Muddy Creek reservoir operations under a Metro 
Denver Lease demand, including the requirements of the MOU, are presented 
in Appendix A for reservoir operations and for flows on the Blue River 
(below Green Mountain) and Colorado River (Kremmling and Dotsero) for the 
period of record analyzed in the SDEIS (1962-1982). For a complete update 
of reservoir operational hydrology see also Supplementary Hydrology 
Technical Report for Muddy Creek Reservoir (RCI, 1989). 

The operational model also provided information on conditions in the 
reservoir, primarily end-of-monthstorage and pool elevation. Fig. 1.4 
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summarizes, on a monthly basis, Muddy Creek Reservoir storage and Fig. 1.5 
presents reservoir pool elevations for the Metro Denver Lease with releases 
as required by the MOU. Even during a drought period such as 1977-1978, 
reservoir operations would not eliminate the conservation pool. 

1.4.3.8. West Slope Demand, The River District-DenverWater Board 
Lease has a term of 25 years. After the lease expires, the yield of Muddy 
Creek Reservoir could be used to meet West Slope water needs, could 
continue to be leased to Denver, or could be used for a combination of 
these needs. A scenario consisting primarily of oil shale demand provides 
the most reasonable projection of West Slope needs 25 years in the future. 
Muddy Creek Reservoir would be operated to fulfill three primary demands 
under a West Slope scenario. 

1. 	 Supply industrial oil shale demand downstream on the Colorado River. 
For operational analysis this demand was assumed to be a uniform 930 
acre-feet per month demand over 10 months of the year (July-April). 
May and June are excepted since natural flows in these months would 
normally support the demand. 

2 .  	 Provide for 2,000 acre-feet of water supply for Middle Park Water 
Conservancy District, as required by the Intergovernmental Agreement. 

3 .  	 Provide for augmentation releases to bring the July and August flows 
out of Muddy Creek Reservoir up to 150 cfs enhancing flows in Muddy 
Creek and the Colorado River downstream. The availability of these 
releases would be dependent upon storage in the reservoir, but they 
could be used for a variety of enhancement purposes if such 
enhancement promises to be significant (e.g. recreation, aquatic 
habitat). 

As with the Metro Denver Lease scenario, a 13 cfs instream flow 
requirement on Muddy Creek below the dam was assumed. 

Figure 1.6 summarizes, on a monthly basis, Muddy Creek Reservoir 
storage and Fig. 1.7 presents reservoir pool elevations for the West 
Slope demand. Even during a drought period such as 1977-1978,reservoir 
operations would not eliminate the conservation pool. 

1 . 4 . 4 .  Conmarison of Alternatives. The physical features and 
estimated costs of the two primary action alternatives, Rock Creek Site B 
and Muddy Creek Site C, are compared in Tables 1.1 and 1.2, respectively. 
The Rock Creek dam is proposed as a roller compacted concrete structure 
(see Section 2 . 4 )  and the Muddy Creek dam is an earth embankment dam (see 
Section 2 . 5 ) .  The cost per acre-foot value in Table 1 . 2  has been 
annualized assuming the estimated annual yield for 25 years at 10 percent 
interest. 
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Table 1.1 

Comparison of Phvsical Features 


Rock Creek and Muddv Creek Alternatives 


Project features Unit Rock Creek 

Reservoir 

Capacity ac-ft 50,700 
Conservation storage ac-ft 4,000 
Sediment storage ac-ft 500 
Yield ac-ft/yr 17,000 
Surface area acres 1,070 
Length miles 3 

Roller compacted 
concrete 

Crest elevation feet 8,690 
Height feet 172 
Volume 
Crest length feet 

1000 yd3 
707 
180 

Crest width feet 16
.# 

Outiet type 
Discharge at min cfs 300 

Single 

reservoir 

. 

Muddy Creek 


60,000 

4,000 

6,000 

23,000 

1,447 


5.5 


Zoned earth fill 


7,500 

120 

997 


1,900 

25 


Multiple 

400 
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Table 1.2 

Comparison of Costs 


Rock Creek and Muddy Creek Alternatives 


Item 


Engineerine and Permitting
-

Design, permit and management 

Mitigation and Land Acquisition 


Subtota1 

Site Cost 


Highway relocation 

Other (Powerline and historic 

site relocation, campground) 


Subtota1 


Dam Construction 


Dam and facilities 


Continnencv
-

TOTAL PROJECT COST 


COST PER ACRE-FOOTDEAR (annualized) 


Annual Operation 

and Maintenance 


1.5 Impacts and Mitination Summary
-

Rock Creek 


$2,773,000 
1,955,000 

~~~ ~ 

4,728,000 


450,000 

642,000 

1,092,000 


10,564,000 

1,748,000 


$18,132,000 

$ 122 

$ 100,000 

Muddy Creek 


$3,700,000 

2,881,000 


~~ 

6,581,000 


2,313,500 

1,000,000 

3,313,500 

13,438,000 

2,512,700 

$25,845,200 

$ 129 

$ 100,000 

The potential positive and negative impacts of the Rock Creek and 
Muddy Creek alternatives are summarized in Table 1.3 in relation to the 
major engineering and environmental disciplines analyzed. The disclosure 
of impacts is based on Chapter 4 . 0  SDEIS, as amended. Proposed mitigation 
measures for potential impacts and unavoidable adverse impacts are also 
summarized in the table. The mitigation measures are based on Chapter 5.0 
SDEIS, as amended. Since there are no impacts in the areas of geology 
and ground water, these disciplines do not appear in the table. 
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Table 1.3 
R o c k  Creek/UWiZcd Mud& Creek A l t e r m t i v s  

Sunnary o f  Potential Pos i t ive a d  Ncnatfve Cnvir-taC 
Jnuaces. Mi t iaat ion Measures. and Unavoidable Adverse r n o s c ~  

for Metro 0m r  Lease 0- 1/ 

Reservoir S i t e  So i l s  

Rock Creek 1. 	 3.5 mi .  or 18%shorel ine 
msu i tab la  for rocreation. 

2. 	 Increased erosion f n  areas 
where conrtnwtlon involves 
disturbance of  sol1 l e f t  
In place. 

3. 	 Increased erosion In areas 
h e r e  c w t r u c t i o n  involves 
disturbances of s o i l  l e f t  
in place. 

-
Muddy Creek 1. 	 Purchase of a f fected farm-

lands uould mi t igate ecm. 

Surface Water Uater oun l l r y  

1. Chamel s t a b i l t t y  cmcerns N o w  

2. Risk of dr feliure to Moy .  

,-_.---..---..--.___------.--.-.-.-. 
1. 	 Potent ia l  eutrophication 

and t u r b i d i t y  In 
reservoir. 

2. 	 smrll .man( of salt 
loadlng from reservolr 
basin. 

5. 	 Small potent ia l  f o r  
sc len i rn  concentrations 
In fish. 

1. 	 No n i t l g a t l o n  rsquired. 1. Monitoring a d  modeling 
during design and ear ly  

losses, but farmlands 2. Inspectlon, monitoring, years of  operat ion. 
could not be replaced. and emergmy p lan  

rcquired by State Emr. 2. None needed. 
2. No pract ica l  mitigation. 

5. Moni to r  f i s h  for seleniun 
5. 	 l n p l m t  s i te-specl f ic  1eve1a. 

p lan  fo r  r v lo f f ,  erosion, 
and sedimentation control.  
l n p l m t  rev-. plan. 

X 



IL 

Tablo 1.5 (continued) 
Rock CreekNmitcd Wuddv Creek A l t e r n a t i v e  

Jnwctr. Mit igat ion MeoSUPM. and Unavoidable Adverse InmaCts 
fo r  Metro Denver Lease 0- 1/ 

Reservoir S i t e  A i r  Duality Veget a t  f on L M ~Use Plans 

~ ~~~ 

Rock Creek 1. Short-term !mpctS 1. CM ac. of high quslity 1. Inundation o f  805 ac. UsFS 

dur ing construction. wtland habi ta t  lost. land, 191 u.a w  land, 
474 u.pr i va te  land. 

2. 	 hedmnt t o  Forest Plan. 
required. 

2. 	 Short-term inpacts 2. lrrpacc to Federal 2. Amenhmt t o  Resource 
during construction. l i s t e d  endangered plant. Management Plan required. 

...................................................................................................................... 
Rock Creek 1. Use of nuf f lers ,  f i l t e r s  1. Replacement-in-kind 1. Carpensate p r i va te  landowner 

end clust control tech- o f  value of uetlands by f o r  ecomnic loss. 
niques during const rw- creation of new wetlands 
t ion. and rehab. of ex is t ing 

wetlands in poor condit ion 2. Amend Forest Plan. 
on Egeria Creek. 

0 
I


3 ------...---- .----.-.--...----.-.
* --__---.____-_.-----.__1__.____._.._____..----..----.----...-------.---.--.-....-..
* 

Muddy Creek 1. No p rac t i ca l  mi t igat ion.  1. 

2. 	 Use of nu f f t e r r ,  f i t t e r s  2-
and dust control tech
niques during construction. 

ul 

c w u 
c 


I
3 2 s . - . - . - - - I . - - - - - - - . - .............................................. 

Rcplacement-in-kind 1. Con~ensstep r i va te  land-

of  value of vetlands by m r s  fo r  ceomnic loss. 

creat ion of new wetlands 

and rehab. o f  ex i s t i ng  

wetlands in poor condi t ion 2. Amend Resource Manage-

on lower H d d y  Creek. mnt Plan. 


F n r i n o  of areaa containim 

the federal endangered plant 

to  prevent tranpling, 5-year 

s t W ,  irupct conrtruction 

areas, and o f f s i t e  protection. 

-.................................................... 
Y l l l  

G 9U < E  Rock Creek NOW2 None lnndation of 1070 ac. 
G S ?  would e l h i n o t e  ex i s t i ng  

9 land use. 
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Table 1.3 (continued) 
Rock Creek/UDsized Huddv Creek A I  ternatives 

Sunnary of Potential Positive and reqative Envirormenrat 
lmacts. Vitiqation Measurer. a d  Unavoidable Adverse f m a c t s  

for Hetro Denver l e a s e  Demand 3/ 
~~ 

Reservoir Site Aquatic Biology 


Rock Creek 1. 	 Loss of 9 mi. of high 
quality trout stream. 

2.  	 Loss of self-sustaining 
brown trout population 
k l o u  the dam. 

3. 	 Opportmity for low t o  
moderate reservoir fishery. 

4. 	 Conservation pool maintained 

in reservoir. 


5. 	 Cunulative inpact t o  endangered 

fish. 


6. 	 Potential Loss of spawning 
of brown trout frun Colorado R. 

2. Creation of tailwater fishery. 


3. 	 Conservation pool maintained 

in reservoir. 


4. 	 Curulative i m c t  to endangered 

fish. 


Y i  ldlife 


1. 	 Loss o f  L86 ac. wetland habitat and 1086 ac non

foresred habitar and assoc. wildlife values. 


2. Disturtaarue and loss of habitat reduce habitat 

capability in area 7 u r r o d i n g  reservoir. 


3. Possibility of migrating deer and elk breaking 

through ice. 


2. Loss of 892 ac. wetland habitat and assoc. 
uildlifc values. 

3. 	Adverse inoact to daiLy and annual big game 
,mvemnt. Possibility of migraring deer and elk 
,breaking through ice. Possible auto-big game 
collisions on H!xy LO. 

4. Seneficial impact t o  bald eagle frun tailwater. 

Rock Creek 1. Eperia Cr. sire mitigation 1. leplace lost HUs with Land with apprcpriate 
would replace the physical habitat potential. 
habitat Lost tut would not 
totally replace the high 2. Forest Service will enforce restrictions on 

quality of the fishery habitat. vmicular use off road. 
2. 	 Hcmitoring o f  reproduction 

and stocking :o mainrain a 3. Monitor big game powtations during migration 
fishable resource. and provide fencing, if needed. 

3. No mitigation required. 
c. NO mitigation required. 
5 .  Adhere to conservation measures. 

6 .  	 Coordinate flows with other 

reservoirs to reduce inoacts. ........................................................................................................................ 
MMdv CreeK 1. No mitigation required. 1. 	 Erahance carrying capacity in big gamc range: 

acxract game t o  inproved areas. 
2. No mitigation required. 


2. Replace l o s t  HUS by acquiring appropriate 

3. 	 NO mitigation required. private land. Better mnagement of public 


Lands for uildlife values. 


4. Aahere t o  conservaticm measures. 

3. 	Monitor big game populations during migration 

a d  provide fencing, if needed. Signs on Highuay 
LO warning of big game. Due to conplexity of 
mitigation plan all inpacts my not be totally 
mi tigated. 

4. NO mitigation required.
___.________._-._------.---.----------..----..-..----------.-.----..----*-.----..--.-.--.-..----. 
Rock CreeK A portion of Loss of high quslity S a disturbance and Loss of s m r  habitat 

fishery habitat in reservoir basin. capability not mitigared, but overall paprlation 
W r s  uould not bc reduced. 

A portion of loss of self-sustaininq 

broun trout powlation k t o u  dam. 
....................................................................................................................... 

nuddv creek NOnG S m disturbance and loss of  rimer habitat 
cicabiliry m y  not be totally mitigated. 
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Table 1.3 (conrinucd) 

R o c k  CreekNmized Mujdv Creek Alternatives 


S m N  o f  Pormtfal Positive and Ncpative EmiromWita~ 

ImaCts. Mitioation Measures. and Unavoidable ndverse ImaCtS 


f i r  Metro Denver Less8 D m d  1/ 

Reservoir Site Grrsing Visual Resources Rocreat Ion Resources 

Rock Creek 1. Potential 11% loss of 1. D m  would exceed amended 1. Lorr of trout stream. 
carrying capacity (132 Forest Plan VOO for  are.. 2. Lorr of hfgh qualtty 
Ams) to Qw allotnnt. 


5. 

b. 

5. 


cm 

U
-.-

roerrrtion experience. 

lapret to historic stage stop. 

Gain In 200,000 rureat lon 

visitor-daya to reservoir 

and fwilitia to support 

viritrtion. 

Potentiat for offsite 

dcvrloprrnt. 


......................................................................................................................... 

-1f Muddy Creek 1. Loss o f  2043 AIM'S On 1. Dm, access road 1. 

= Site  C private land. downstream material site
W 


c would exceed VRM for area. 

0. 

2. 


3. 


Rock Creek 1. 	 Replace AUMs by prchase 1. Amend Forest Plan 1. 

of private land. or  range 

irrprovement to increase 

carrying capacity of 

remainder of allotment. 2. 


3. 

4. 

5.  


c 


Gain of 1T5.000 recreation 

visitor-days to reservoir 

and a recreation facility. 


Potential for private a d  

offsitr develofmnt. 


Developnent of  tailwater 

fishery. 


Oevelopnmt of fishery at 

Egeria Cr. uculd mitigare 

the quantity but twt the 

quality of loss. 

No mitigation possible. 

Enter consultation with 

SHPO on mitigation. 

No mitigation reqired. 

No mitigation planned. 


C W O  s 2 .-----.---..-----.._.--.-----------....-.-.....-.-.--....-.-.--..-----.-...-.--.-....--...-...-.-.....--..-.-.*.--.-.----
5 s :w Rock Creek None Lorr of  high qulity 
- x u  recreation experience
u a w 


2 uould not be mitigated. 
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A 
z Wddy Creek 1. Disturbance of pre- 1. 

W
= Site c 	 h is to r ic  l i t h i c  

scstters. 
6. 2. 

2. Hlgh potential for 
disturbance of signi
f t c m t  prehistoric 
sites. 

3. 	 High potential for 
disturbance of h i r to r 
iea l l y  significant rites. 

Loas of  ranching 1. Rocreatim e ~ p r r  1. Short-tom increase 
operations. d f t u r r  would have In vehicular t ra f f i c  

k r w f i c i a l  i v c t  md t r a f f i c  dalays. 
IMbt im of pr iz ing on 2-camty rogim. 
a d  increase in racre
ation would decrcese 
rural ehwr ter ia t i cs .  
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1.6 The Preferred Alternative 


The U . S .  Forest Service and Bureau of Land Management preferred 
alternative is a 60,000acre-foot reservoir at Site C on Muddy Creek. 

1.7 The Environmentallv Preferred Alternative 


The environmentally preferred alternative is the No-ActionAlternative. 


1.8 Cumulative ImDacts 


Cumulative impacts are incremental impacts caused by the proposed 

project that add to the impacts of past, present, or reasonably foreseeable 

future projects, or to present trends. The affected environment for the 

Rock Creek/Muddy Creek project includes the Routt/Grand County area in 

particular, and the upper Colorado River system area in general. A variety 

of past, present, or future projects occur in the affected area, including 

other reservoirs, other water development and use, and present and proposed 

ski areas. Present trends include the depressed economy of western Grand 

County and increasing urbanization and dependence on recreation/tourism in 

the local economies. 


Either alternative reservoir project would add to the cumulative 

impacts to the rare fish of the upper Colorado River Basin, to the 

cumulative loss of wetlands and wildlife habitat, and would add to the 

trend of a recreation oriented economy and detract from traditional 

ranching/mining/logging lifestyles. The Rock Creek alternative would add 

to the cumulative loss of self-sustainingstream fisheries and associated 

recreation, and to wildlife habitat capabilities of National Forest system 

lands. Rock Creek would impact use at existing reservoirs (Steamboat Lake 

and Stagecoach) more than Muddy Creek by competing directly for 

recreational users. Muddy Creek would probably have a more direct 

cumulative benefit to the economy of western Grand County than Rock Creek 

would have to either Grand or Routt counties. 


1.9 The Bureau of Land Management Resource Mananement Plan and Amendments 


1.9.1. BLM Resource ManaFement Plan (RMP). The 1984 Kremmling 

Resource Management Plan lists livestock grazing, wildlife habitat, and 

water quality management as the priority land uses for the Muddy Creek 

Reservoir Area. A Right-of-wayfor the Muddy Creek site would require an 

amendment to the Kremmling Management Plan to change approximately 1740 

acres of livestock grazing, 30 acres of wildlife habitat, and 1.1 miles of 

water quality management priorities to the recreation management priority 

category to accommodate recreational use at the Muddy Creek Resewoir. The 

amendment would also change approximately 1,460 acres of Class I1 and 700 

acres of Class I11 Visual Resource Management Class to Class IV. The 

management objectives for Class IV would be conslstent with the 

construction of the project. The visual resource decision in the Kremmling 

Resource Management Plan would also be changed to establish consistency 
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with the Bureau Manual. This would remove Visual Resource Management 

classes as priority management areas and establish objectives for Visual 

Resource Management as described in Bureau Handbook H-8410-1. The 

proposed amendment to the Resource Management Plan is contained in the 

following section. 


1.9.2. PrODOSed Kremmline Resource Manapement Plan Amendment. The 

Plan would be amended to accommodate the anticipated recreational use of 

the Muddy Creek Reservoir. The proposed amendment would change 

approximately 1,740acres of livestock grazing, 30 acres of wildlife 

habitat and 1.1 miles of water quality management priorities to the 

recreation management priority category. The proposed amendment would also 

change approximately 1,460acres of Class I1 and 700 acres of Class I11 

Visual Resource Management Class to Class IV. The existing Visual Resource 

Decision in the Kremmling Resource Management Plan would be changed to 

establish consistency with the Bureau manual. The proposed amendment would 

remove Visual Resource Management Classes as priority management areas and 

establish objectives for Visual Resource Management as described in Bureau 

Handbook H-8410-1. 


In order to reflect the changes mentioned above, the Resource 

Management Plan would be amended as follows: 


1. Visual Resources: 


The second sentence under Part C, Support; on Page 15 of the 

Kremmling Resource Area Reswrce Xanagement Plan would be 

removed in its entirety and replaced with the following (See 

Appendix B): 


The objective of the Visual Resources program is to ensure 

projects and other land uses are consistent with the following 

VRM Class Objectives. 


Class I Obiective. The objective of this class is to preserve 

the existing character of the landscape. This class provides 

for natural ecological changes; however, it does not preclude 

very limited management activity. The level of change to the 

characteristic landscape should be very low and must not 

attract attention. 


Class I1 Objective. The objective of this class is to retain 

the existing character of the landscape. The level of change 

to the characteristic landscape should be low. Management 

activities may be seen, but should not attract the attention of 

the casual observer. Any changes must repeat the basic 

elements of form, line, color, and texture found in the 

predominant natural features of the characteristic landscape. 


Class I11 Obiective. The objective of this class is to 

partially retain the existing character of the landscape. The 

level of change to the characteristic landscape should be 

moderate. Management activities may attract attention but 
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should not dominate the view of the casual observer. Changes 

should repeat the basic elements found in the predominant 

natural features of the characteristic landscape. 


Class IV Objective. The objective of this class is to provide 

for management activities which require major modification of 

the existing character of the landscape. The level of change 

to the characteristic landscape can be high. These management 

activities may dominate the view and be the major focus of 

viewer attention. However, every attempt should be made to 

minimize the impact of these activities through careful 

location, minimal disturbance, and repeating the basic element. 


The discussion under "Visual Resource" on Page 28 of the 
Krernmling Resource Area Resource Management Plan would he 
removed in its entirety (See Appendix B). 

These changes are administrative. They are made to establish 

consistency with current Bureau policy. 


The existing Visual Resource Management Classes within the 

Muddy Creek Reservoir Area and the change to Visual Resource 

Management Class IV to accommodate construction of the 

reservoir are shown in Figure 1.8. 


2. Livestock Grazing, Wildlife Habitat, Water Quality Management 


The existing management priorities within the Muddy Creek 

Reservoir Area as shown in Figure 1.9 would be changed to a 

recreation management priority as shown in Figure 1.10. 
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2.0 SUPPLEMENTAL INFORMATION AND ERRATA FOR SDELS 


2.1 Introduction 


This chapter provides supplemental information and errata for the Rock 
Creek/Muddy Creek Reservoir Supplementary Draft EIS (SDEIS) issued in 
August 1988. Supplementary information is provided to update the SDEIS 
when additional analyses were conducted after August 1988,or to provide 
information necessary to respond to a comment letter on the SDEIS when 
that information is too lengthy to be presented in the comment and response 
format of Chapter 7.0.  Errata for the SDEIS are provided to correct errors 
noted during internal review or pointed out in agency or public comment 
letters (Chapter 7.0). 

To facilitate relating supplemental information or errata to the 

SDEIS, this chapter contains a section for each of the major chapters of 

the SDEIS. Within each section of this chapter, information and errata are 

presented by SDEIS section number, in sequence. 


2.2 PurDose and Need (SDEIS ChaDter 1.01 


No supplementary information or errata. 


2.3 Descriction of Alternatives (SDEIS Chapter 2.01 


2.5.6 Private Land Acauisition. Delete last sentence of section 

which refers to concessionaire opportunities. 


2.4 Affected Environment (SDEIS Chapter 3.0)-


3.2.2 Muddv Creek. Page 3-5, Change section heading and add the 

following: 


3.2.2 Muddv Creek GeoloPv - Geologic and Seismic Investigations. 
Geological and geotechnical studies for design and construction of 
dams/reservoirs are normally conducted in phases based on stages of project 
planning, needs of water users, levels of funding and technical 
requirements among other considerations. In general, the phases of study 
can be defined as follows: 

1) 	 PRE-FEASIBILITY (also termed APPRAISAL or RECONNAISSANCE) -
Geological/geotechnical studies are intended to confirm the 
general suitability of a selected site for construction of a 
dam/reservoir. Major fatal flaws, if any, are identified. 

2 )  	 FEASIBILITY - The technical feasibility of the dam/reservoir 
site is proven or disproven by appropriate levels of geological 
and geotechnical investigation. The fatal flaw analysis is 
refined. If no fatal flaws are discovered, the site is 
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considered feasible from a geological and geotechnical 

perspective. Technical requirements for additional geological 

and geotechnical investigations are defined. 


DESIGN - Detailed geological and geotechnical studies are 
conducted which lead to development of project designs. 
Geotechnical studies during this phase are comprehensive and 
are intended to address significant concerns raised during this 
and the two preceding phases. 

CONSTRUCTION - Geological and geotechnical information 
continues to be gathered throughout the construction process. 
Interpretations of geological and geotechnical conditions made 
during preceding phases are confirmed and/or modifications to 
the design are made based on current and complete data. 

MONITORING - (Post-construction- The dam and reservoir are 
monitored through the life of the project to ensure the project 
is performing as designed. Modifications may be made if 
conditions warrant. 

It is important to understand that geological and geotechnical studies 
are part of an iterative design process. Each phase builds on the 
preceding phases, especially in the pre-feasibility,feasibility and design 
phases. Continued collection of geological and geotechnical data during 
the construction phase offers the opportunity to confirm previous 
interpretations and, if necessary, to modify designs based on the most up-
to-date geological and geotechnical information. 

The geological, geotechnical and seismotectonic (earthquake hazard) 

studies summarized in the SDEIS were conducted at the feasibility level. 

These studies, therefore, were intended to confirm or deny the feasibility 

of the sites in question and to generally define the type and scope of 

studies necessary in the design phase. Feasibility studies were not 

intended to address all geological and geotechnical issues relating to 

project design. 


3 . 2 . 3 . 6  Reservoir-Induced Seismicity. Last sentence should be 
corrected to read - "maximum volume = 6 0 , 0 0 0  acre-feet." 

3 . 4 . 2 . 1  Rock Creek. Page 3 - 3 4 ,  first paragraph of section, replace 
line 8 with: "Rosgen classification system (1985) used by the USFS, the 
reach immediately below Site A is. . . "  

Page 3 - 3 7 ,  paragraph 3 ,  replace line 1 with: "The USFS maintenance 
flow quantification procedure estimates the range of. . . "  

Page 3 - 3 7 ,  paragraph 3 ,  delete last sentence. 

Page 3 - 3 8 ,  paragraph 2 ,  replace line 6 with: "...discharge ( 3  cfs) 
results from the small difference in drainage area between the . . . "  

3 . 4 . 2 . 2  Muddy Creek. Page 3 - 4 0 ,  paragraph 1, replace last sentence 
with: "Information on existing hydraulic conditions was obtained from a 
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simpler, more direct approach approved by the BLM." 


Page 3 - 4 0 ,  paragraph 2 ,  replace line 2 with: "...the Rosgen stream 
classification procedure ( 1 9 8 5 ) .  A C5 reach is a channel of mild. . . "  

Page 3 - 4 0 ,  paragraph 3 ,  replace last sentence with: "This aggradation 
would minimize the potential for degradation problems, but could promote 
lateral instability as a result of bar formations deflecting current into 
the channel banks. 

3 . 1 0 . 2 .  Muddy Creek. Page 3 - 9 3 ,  replace the Land Ownership map with 
the following map (Figure 3 . 1 0 . 3 ) .  

2.5 Environmental Conseauences (SDEIS ChaDter 4 . 0 1  

4 . 3 . 2 . 2  Rock Creek Soils Mitieation. Page 4 - 8 ,  replace fourth 
sentence of Section 4 . 3 . 2 . 2  with: "A general soil and water monitoring and 
mitigation plan developed by the USFS for Rock Creek is included at 
Appendix C.'I 

Pages 4 - 9  and 4 - 1 0 3 ,  add the following general information: 

4 . 3 . 3  (and 4.4.3) Surface Water Resources - Rock Creek and Muddy 
Creek. Written and public meeting comments on the DEIS and SDEIS indicated 
considerable concern regarding potential project impacts on the Wil.1iams Fork 
River and the mainstem Colorado River hetween iAe Williams Fork and Blue 
Rivers. As a rasuit of these concerns, additional discussion between the 
River District and the Denver Water Department on implementation of the 
Lease led to several modifications to the Denver Metro Lease scenario, 
primarily to avoid potential impacts to flows on the mainstem Colorado 
River between Williams Fork and the Blue River. The reservoir operational 
analysis in the SDEIS reflects these modifications. 

In the SDEIS, reservoir demands for both Rock Creek and Muddy Creek 

reservoirs included supplying water to make up Green Mountain Reservoir 

water operations shortages to permit full utilization of the 100,000acre-

foot pool (i.e., to firm up Green Mountain water sales to a level in excess 

of the originally proposed 22,800 acre-foot annual sales level). Since 

publication of the SDEIS, the U. S. Bureau of Reclamation has issued a 

Record of Decision (October 1988) for the sale of 20,000acre-feet 

annually. This, therefore, eliminated the opportunity to use Muddy Creek 

Reservoir for the purpose of supporting Green Mountain water operations, 

and all reference to this demand has been deleted from this final EIS. The 

revised hydrologic data in Appendix A reflect this change for Muddy Creek. 

Comparable changes have not been made to Rock Creek hydrologic data. 


Additional modifications to the reservoir operational analysis were 
required following Section 7 consultation between the USFWS and BLM, as 
discussed in the preceding chapter (Section 1.4.3.6). Revised hydrologic 
data for Muddy Creek (Metro Denver Lease Demand) are presented in Appendix 
A .  For a complete update of reservoir operational hydrology see also 
Supplementary Hydrology Technical Report for Muddy Creek Reservoir (RCI, 
1 9 8 9 ) .  Since these changes were required to support final mitigation 
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planning for the preferred alternative (Muddy Creek), comparable changes 

were not made to the Rock Creek hydrologic data. 


Williams Fork and Colorado Rivers. 


As noted in the response to several comment letters (Chapters 6.0 and 

7.0 FEIS), a substitution of water involving Green Mountain Reservoir and 

the proposed reservoir will be the subject of an agreement between the 

United States (Department of Interior), the Denver Water Board, and 

appropriate other entities. Conditions under which substitution can be 

made will require specific approval of the Secretary of the Interior 

(acting through the Bureau of Reclamation) prior to the implementation of 

this agreement. The FEIS is the Bureau of Reclamation's NEPA compliance 

document for this proposed action. If future substitutions or exchanges 

are proposed which have impacts different from those disclosed, additional 

NEPA compliance will be required by the Secretary of the Interior. 


The Agreement will be limited to a substitution of water between Green 

Mountain and Muddy Creek Reservoirs. With Williams Fork Reservoir, Denver 

currently has the ability to fully utilize their diversions upstream of 

Kremmling. This project will not change the historic functions of Williams 

Fork Reservoir and will not change the diversions by the Moffat Tunnel 

diversion system. Therefore, the proposed project will not impact the 

Williams Fork River or the Williams Fork to Blue River reach of the 

Colorado River. 


Blue River. 


Differences in flow on the Blue River are discussed in Section 4 . 3 . 3 . 4  
SDEIS and the potential for water quality impacts on the Blue River is 
assessed in Section 4 . 3 . 3 . 5  SDEIS. For the Blue River below Dillon 
Reservoir, pre and post project flows were developed to support potential 
water quality and aquatic impacts analysis. Because of diversions through 
the Roberts Tunnel above Dillon Reservoir, the Blue River below Dillon 
could experience fewer periods of flows which exceed the minimum 50 cfs 
release from Dillon. Because of anticipated reservoir operations, and 
substitutions, flow changes would occur mostly in the late summer and early 
fall of dry years. 
occurred only 7 times in 21 years. 

For the 1962-1982 period analyzed, changes would have 

Using an EPA water quality model for the Blue River, the potential 

impacts of changes in flows resulting from a Metro Denver Lease demand were 

analyzed. The analysis of trace metals indicates a slight decrease in 

concentrations in the Blue River below Dillon Reservoir, in July, August, 

and September of average and dry years, primarily because of reduced 

releases from Dillon Reservoir. 


4 . 3 . 3 . 2  Metro Denver Lease - Rock Creek Conditions Below the Dam. 
Page 4 - 1 1 ,  insert the following material after the section heading, 
Hvdraulics and Channel Stabilitv: 

The Forest Service considered three methods for determining lnstream 

flows for maintaining channel capacity. They differ in concept and 

application. 
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1. 	 Mever Peter/Muller (MPM1. This is an empirical estimation 

method based on engineering laboratory studies to estimate 

sediment transport capacity. 


2. 	 Chapter 30 (FSH 2509.171. This is also an empirical 
estimation method. It is different from the MPM method by 
being based on geomorphic (channel-forming) processes that 
may be observed in the field. It computes a bankfull 
discharge needed for a specific period of time, plus rising 
and recession flows and base flows, needed to maintain 
channel capacity against sediment deposition and vegetation 
encroachment. 

3. 	 Modified Chapter 30 (Method AL.  This method uses the same 
general assumptions and computes the same classes of flow as 
the Chapter 30 method. However, it is based primarily on 
field measurements of channel form and materials at specific 
sites. It is therefore a method involving direct field 
determination rather than one of strictly indirect 
estimation. 

In the Draft EIS ,  Section 3.4.2.1used the original Forest Service 
ChaDter 30 method (FSH 2509.17) to estimate instream flows needed 
to maintain pre-dam channel capacity in Rock Creek. In contrast, 
Section 4.3.3.2used a modified Mever-Peter/Muller (MPM) method to 
estimate post-dam instream flow needs. This was done because the 
ChaDter 30 methoc! is based on the assumption that sediment supply 
does not change. Since a dam and reservoir would trap and store 
sediment corning from upstream, the ChaDter 30 method might 
overestimate the instream flows that would be needed to maintain 
channel capacity. 

When the Draft EIS was prepared, it seemed reasonable to use the 

modified MPM method because it was calibrated to Rock Creek flow-

sediment data. However, knowledge of flow-sedimentdynamics has 

evolved. Recent data collected by the Forest Service indicate that 

the MPM method underestimates instream flows required to maintain 

channel capacity in gravel-bed streams. This issue is important 

because the 1897 Organic Administration Act, which is the founding 

legislation for the National Forests, requires the USFS to maintain 

favorable conditions of water flow (16 USC 473-475,477-482,551). 


Since the Draft EIS was completed, the USFS has begun developing 
the method referred to above as the Modified ChaDter 30 (Method A 1  
for determining instream flows to maintain channel capacity. It is 
based on actual field measurements and would probably require a 
range of instream flows higher than those which would result from 
the application of MPM. If the analysis were done today, the USFS 
would use the Modified ChaDter 30 (Method A) to determine the 
instream flows needed to maintain the channel capacity of Rock 
Creek below the dam. 

Page 4-16,paragraph 2, replace line 4 with: "...procedurethat may 
not apply to the unique site-.. . I 1  
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Page 4-16,paragraph 3 ,  replace lines 8-9 with: "...tions. 
Consequently the procedure is used as a first approximation of the 
necessary channel maintenance flows since a reservoir will trap 
upstream,.. 

Page 4-16,paragraph 4,delete the first sentence. 


Page 4-16,paragraph 4,replace line 7 with: "...generally true for 
the coarser sizes of the bedload transport, as. . . "  

Page 4-16,paragraph 5, replace lines 1 and 2 with: "In the case of 

Rock Creek, several tributaries including one major one, Egeria Creek, 

enter below the proposed dam. Field reconnaissance of the entire stream 

between the proposed dam and the Forest boundary did not locate any large 

sediment source. 
 Aerial reconnaissance of the Egeria Creek-Rock,.." 


Page 4-17,paragraph 2, replace last sentence with: "Results 
indicated that calculated transport capacity exceeded the measured 
transport rate for all sediment sizes finer than the two coarsest size 
fractions." 

Page 4-17 ,  paragraph 4 ,  delete last sentence. 

Page 4-18,replace lines 1 and 2 at top of page with: 
 " . . . A  may be 
almost as effective a channel maintenance flow as 190 cfs for the pre-
project condition.I' 

Page 4-18,paragraph 2, delete second sentence. 

Page 4-18,  paragraph 3 ,  replace line 7 with: *l...a20 cfs per day 
drawdown rate and a 16-. . . 'I 

Page 4-18 ,  paragraph 4 ,  replace third line with: "...encroachment. 
However, at Site B it may be more effective to provide . . . "  

Page 4-18,paragraph 4 ,  replace line 1 5  with: "...hydrograph. In 
order to minimize the need for mechanical maintenance . . . "  

Page 4-18,paragraph 4 ,  replace next to last line with: "...andis 
considered almost as effective as the pre-project channel maintenance . . . "  

Page 4 - 1 8 ,  paragraph 5, replace first two sentences with: "Under pre-
project conditions, calculated sediment transport capacity in Rock Creek 
exceeded measured transport rates except for coarse sediment size 
fractions.I' 

Page 4-20 ,  paragraph 1, replace line 9 with: "...boundarynear the 
Town of McCoy, the recommended bypass flows plus scheduled releases should 
mini-.. . 

Page 4-20,add the following sentence at the end of paragraph 3 :  "The 
stream below the reservoir would be monitored to insure that downstream 
conditions remained stable and as predicted." 
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4 . 3 . 3 . 4  (and 4 . 4 . 3 . 4 )  Metro Denver Lease - Hvdroloav of Other Streams 
- Blue River. Trans Mountain Hydro Corp is the owner and operator of two 
small hydroelectric projects on the Blue River below Green Mountain 
Reservoir and could be impacted by proposed reservoir operations. 
Reduction in flows on the Blue River below Green Mountain reservoir could 
reduce the ability to generate power. However, the FERC licensing document 
for the project(s) recognizes that the project is downstream from Green 

Mountain Reservoir and is subject to fluctuating water releases for which 

neither the Department of the Interior nor the ,Bureauof Reclamation would 

be responiible. Trans Mountain Hydro Corp has a direct flow right but no 

rights to the waters stored by the United States in Green Mountain 

Reservoir. In addition, Trans Mountain Hydro does not have any headwater 

benefit arrangement with the Bureau of Reclamation and is not compensating 

the United States for any such headwater benefits it might be realizing in 

the operation of its Blue River projects. 
 The substitution contemplated by 

the applicant is a substitution of stored water in Muddy Creek Reservoir 

for stored water in Green Mountain Reservoir and would have no impact on 

direct flow rights. 


4 . 3 . 3 . 5  Metro Denver Lease - Rock Creek Water Oualitv. Page 4 - 4 2 ,  
fourth paragraph, fourth line. The word "and" should be replaced by "out." 

4 . 4 . 1 . 1  Geologv - Muddv Creek Reservoir, Page 4 - 9 8 ,  paragraph 2 ,  
insert before last sentence: "Based on studies summarized in the DEIS, 
bedrock underlying the slide debris at the Muddy Creek l e f t  abutment is 
inferred to be stable and c a p b l e  oP supporting the abutment and foundation 
cf the proposed dam. Landslide debris is apparently derived from slabbing 
and toppling of crystalline rock above the Williams Fork Thrust Fault. 
This type of instability is not necessarily a significant hazard to the 
proposed dam. Landslide debris in the abutment area could be removed 
during construction and remedial measures can be employed to stabilize 
slopes above the dam. Additional studies will be required during the 
design phase to assess the impact of landsliding on the left abutment of 
the Muddy Creek site." 

-4 . 4 . 2 . 2  Muddv Creek Soils Mitivation. Page 4-101 ,  replace fourth 
sentence of Section 4 . 4 . 2 . 2  with: "A general soil and water monitoring and 
mitigation plan developed by the USFS for Rock Creek is included at 
Appendix C. A similar plan would be applicable to the Muddy Creek site and 
will be required by the BLM prior to permitting the project." 

4 . 4 . 3 . 3  Metro Denver Lease - Muddv Creek Reservoir. Page 4-118, 
Impacts and Mitination Summary, insert in fourth line: "...thisimpact. A 
typical Emergency Preparedness Plan includes: (1) equipment available for 
plan implementation, ( 2 )  a notification procedure for local and State 
emergency agencies, ( 3 )  a dam failure inundation map, and ( 4 )  a procedure 
for warning nearby local residents if failure of the dam is imminent." 

Page 4 - 1 1 9 ,  paragraph 3 ,  line 8 ,  Rock Creek should be Muddy Creek. 

4 . 4 . 3 . 5  Metro Denver Lease - Muddv Creek Water Quality. Page 4 - 1 2 9 ,  
first paragraph, change last two lines to read: "...be stocked in the 
reservoir, but monitoring of selenium levels of the fish will be conducted 
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annually for five years following dam closure to assure that a health 

hazard does not occur." 


Page 4-129,third paragraph, first line. The word "measurable" should 

be replaced by "significant." 


4.4.3.11 West SloDe Demand - Rock Creek Water Quality. Page 4-144. 
"Rock Creek" should be replaced by "Muddy Creek" in section heading. 

4.4.6.2 AnticiDated Impacts - Metro Denver Lease. Page 4-152,add in 
the following after the first full paragraph: 

A jurisdictional wetlands inventory was completed during the summer 
of 1989 (Grah, 1989) on both the reservoir inundation area and the 

mitigation area below the dam site. The study was implemented to verify 

some of the information used in developing the mitigation plan for the 

Corps of Engineers. Jurisdictional wetlands are defined by the Corps of 

Engineers as those areas that meet specific soil, hydrology, and vegetation 

requirements presented in the Federal Manual For Identifying and 

Delineating Jurisdictional Wetlands (Federal Interagency Committee for 

Wetland Delineation 1989) and that are regulated by the Corps of Engineers. 

Of the total 892 acres of Muddy Creek bottomland exhibiting wetland 

character, approximately 300 acres meet the requirement of jurisdictional 

wetland classification. 


The Cowardin et al. (1979) classification system was initially used to 
identify areas with wetland characteristics. Not all of these areas 
qualify as jurisdictional wetlands using the three parameter criteria. 
These areas are referred to as "wetland habitat" and jurisdictional 
wetlands are a subset of wetland habitat. 

The functional values of wetlands habitat and jurisdictional wetlands 

include groundwater discharge and recharge, flood storage and 

desynchronization,shoreline anchoring and dissipation of erosive forces, 

sediment trapping, nutrient retention and removal, food chain support, 

wildlife and fish habitat, and active and passive recreation and heritage 

value (Adamus and Stockwell, 1983). Of these functional values, only 

wildlife habitat will be substantially impacted by the proposed Muddy Creek 

Reservoir project, This conclusion is based on the following: 


1) The wetlands habitat and jurisdictional wetlands that will be 

inundated on the proposed project area were documented to be in generally 

poor condition during the field investigations for the project EIS. Due to 

the poor conditions, the overall functional value of these areas is low. 

Land management activities have resulted in compacted soils, overgrazing, 

vegetation cropping, and subsequent lowering of the natural water table due 

to widening and incisement of Muddy Creek below its floodplain. Recent 

analysis completed by Biopest, Inc. and Resource Consultants, Inc. (Grah, 

1989) provides evidence that Muddy Creek has abandoned the valley flat area 

as an active floodplain due to channel widening and incisement. In 

general, point bars and an incipient floodplain are being newly constructed 

by the creek at a level two to three feet below the abandoned floodplain 

level; thus, also lowering the water table. 
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2 )  Based on information presented by Adamus and Stockwell (1983), the 
reservoir will replace or improve most of the low functional values of the 
inundated wetland habitat and jurisdictional wetlands. These functional 
values include the following: 


Groundwater Discharpe: This functional value involves the role 

wetlands play in regulating stream flows through groundwater discharge. At 

present, it appears that the Muddy Creek wetlands do not retain as much of 

the surface water runoff as would a wetland in better condition. Hence, a 

reduced quantity of surface water infiltrates or percolates into the 

groundwater. Therefore, groundwater discharge from the Muddy Creek 

wetlands to the creek is reduced from levels associated with a wetland in 

good condition. The reservoir will fully replace or exceed the value of 

this low-flowaugmentation. First, the reservoir will increase the 

hydraulic head of groundwater above and below the reservoir. Such an 

increase in hydraulic head could effectively raise the water table below 

the dam thereby increasing baseflow augmentation as well as consumptive use 

by the hydrophytes. Second, reservoir management will involve releasing 

greater flows than that of the current situation during low flow periods. 

Therefore, the presence and operation of the reservoir will replace or 

exceed the current groundwater discharge value of the inundated wetlands. 


Groundwater Recharae: Although Muddy Creek provides some groundwater 
recharge, there is a net loss of groundwater in the Muddy Creek basin due 
to consumptive use by hydrophytes, and the widening and incisement of the 
stream channel which has caused a reduction in hydraulic heat in wetlands 
adjacent to the stream. The reservoir will greatly increase the hydraulic 
head and provide a large source of water that will effectively cause 
groundwater mounding in the reservoir's vicinity. The groundwater mounding 
essentially represents an increase in groundwater recharge. Therefore, the 
reservoir will not only replace the recharge functional value, but will 
greatly enhance the existing rate of groundwater recharge. 

Flood Storage and Desynchronization: The wetlands that will be 
impacted occur on the Muddy Creek floodplain. On the average, streams 
overtop their banks and frequently inundate their floodplains one or more 
times in 1.5 years. When a stream overtops its banks, the vegetation on 
the floodplain slows the velocity of water flow and detains a portion of 
the flood flow. These processes effectively slow flood flow and 
desynchronize the flow to minimize damage to downstream areas due to an 
otherwise "flashy" flow regime. The effectiveness of the wetland depends on 
the density of cover and the horizontal and vertical structure of the 
cover. As indicated, the wetlands associated with Muddy Creek have been 
overgrazed to the point where flood storage and desynchronization values 
are relatively low. Further,Muddy Creek does not overtop its banks as 
often as most hydraulically stable streams due to widening and incisement 
which additionally reduces functional value of the wetlands. Reservoirs 
have been extensively used for flood control and their value in flood 
storage and desynchronization is high. Therefore, the Muddy Creek Reservoir 
will more than fully replace this functional value of the wetlands lost 
with construction of the Muddy Creek project. 

Shoreline Anchoring and Dissiuation of Erosive Forces: The widening 

and incisement of Muddy Creek has left a substantial portion of its banks 
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bare. Most of the vegetation that once lined the creek has either been left 

above the stream, out of effective influence in terms of bank protection, 

or has sloughed into the creek due to bank erosion. Therefore, the existing 

wetlands are not of high value in regard to shoreline anchoring and 

dissipation of erosive forces. The reservoir will inundate and replace an 

incised segment of Muddy Creek. Because reservoirs have low erosive 

energy, the reservoir will more than substitute f o r  the reduced value of 
the inundated wetlands. 

Sediment Traming: The ability of a wetland to trap sediment is 

directly and positively related to its ability to store and desynchronize 

flood waters. Therefore, the discussion presented above for flood storage 

and desynchronization also applies to sediment trapping. Since the Muddy 

Creek wetlands are generally in very poor condition, their sediment 

trapping effectiveness is low. This especially applies to trapping of 

sediments due to overland flow and flooding of the valley flat area. 

Wetlands, such as in the Muddy Creek basin, with low vegetative cover and 

density make poor sediment filters. Reservoirs are well known for their 

ability to trap sediments. Reservoir design life is based on the calculated 

time frame within which a reservoir is likely to be rendered ineffective 

due to sediment deposition and reduced water storage capacity. 

Consequently, the reservoir's ability to trap sediment will greatly exceed 

the existing wetlands ability by several orders of magnitude. 


Nutrient Retention and Removal: A large portion of nutrient inflow 
into a wetland occurs as chemical species attached to sediment particles 
which are trapped by the wetland vegetation as described above. Currently, 
the degraded condition of the Muddy Creek wetlands has greatly reduced this 
functional value. These sediment particles will sink in and be retained by 
the reservoir. Dissolved nutrients are retained by wetlands through uptake 
by vegetation. Since the Muddy Creek wetlands vegetation is in poor 
condition, the actual magnitude of dissolved nutrient uptake is greatly 
reduced as compared to a wetland in good condition. The greater density of 
dissolved nutrients will cause the solution to sink to the bottom of the 
reservoir into the conservation pool. Thus, a large portion of the nutrient 
inflow will be trapped in the conservation pool. Reservoirs act as thermal 
regulators and nutrient sinks so that short-termfluctuations in water 
quality, which are characteristic of natural riverine systems are regulated 
(Petts, 1984). Reservoirs can be very efficient nutrient traps. For 
example, Schrieber and Rausch (1979) reported a 50 percent reduction in 
mean inflow concentrations of orthophosphate and a four-foldreduction in 
the total suspended sediment phosphorus between the inflow and outflow on 
Callahan Reservoir, Missouri. High value wetlands also function as 
efficient nutrient traps. However, due to the poor quality o f  the Muddy 
Creek wetlands, nutrient retention is minimal and a reservoir would 
function as a more efficient nutrient sink. These processes indicate that 
the Muddy Creek reservoir's capacity for nutrient retention will greatly 
exceed the capacity of the existing wetlands. 

Food Chain SuDDort: It is very difficult to compare the functional 

values for a wetland in poor condition with a reservoir since both support 

very different food links, chains, and webs. It is very likely that the 

reservoir will offer greater but different values than the wetlands in poor 

condition. 
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Wildlife and Fish Habitat: The aquatic biology section of the SDEIS 

(USDIDSDA 1988) establishes that the existing fishery of Muddy Creek is 

poor to non-existent.Similarly,Habitat Evaluation Procedure (HEP) studies 

indicated a poor value in terms of wildlife habitat provided by these 

wetlands. However, the poor value of habitat over the area to be inundated 

adds up to a substantial quantity of habitat units that will be lost with 

wetland inundation. The reservoir will not replace or substitute for these 

units. Therefore, a reduction and loss of this value will occur with 

reservoir construction and operation. However, the reservoir will provide a 

large area of open water habitat type. 


Heritage and Recreation Values: Wetlands are relatively rare and 

unique in the region. The contrast in line, form, color, and texture with 

the surrounding upland vegetation provides a visually pleasing and 

interesting landscape which most people value. In addition, many people 

enjoy and appreciate wetlands as unique biological and physical systems. 

Further, a major value of wetlands lies in the passive and active 

recreation opportunities that they offer such as boating and water fowl 

hunting. Unfortunately, the poor condition of the Muddy Creek wetlands 

greatly reduces their heritage value potential. Reservoirs also provide 

visually pleasing and interesting landscapes due to similar contrasts and 

provide substantially greater recreation opportunities in terms of fishing, 

sight seeing, boating, etc. Therefore, the heritage and recreation value 

provided by the Muddy Creek Reservoir will greatly exceed the value 

provided by the existing wetlands. 


3 )  In summary, the only functional value losses due to inundation of 
wetland habitat and jurisdictional wetlands will relate to wildlife 
habitat. The reservoir will either replace in equivalence or in excess the 
other functional values associated with the existing Muddy Creek wetlands. 

4.4.7.1. AnticiDated ImDacts - Metro Denver Lease Demand. Page 4-
154, second paragraph, second sentence should read: "...instantfishery 
below the dam since temperature would be acceptable to trout. Habitat 
conditions would not be excellent due to the poor nature of the present 
riparian vegetation. Habitat improvement would enhance the suitability of 
the tailwater as a fishery." 

Page 4-155,add in to Muddy Creek Reservoir section at the end: As 

with Rock Creek Reservoir, the River District has agreed to provide $10,000 

annually for stocking of the reservoir as enhancement. 


4.4.8.2 Wildlife Mitigation. Page 4-163,delete third item from top 
of page that begins: "North, South, and on top of...I1 

4.4.9 Land Use Plans (Muddy Creek). Page 4-164,second paragraph, 

first sentence should read: "Approximately 1,460 acres of public land 

within the reservoir area are in Visual Resource Class I1 and 700 acres are 

in Visual Resource Class 111." 


4.4.12 Recreational Resources. Last paragraph, page 4-169. Delete 

last paragraph and replace with following: The BLM will require that the 

River District be responsible for managing the proposed campground on the 
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reservoir and the parking area near the dam. It is expected that the River 

District will arrange for management by the Colorado Division of Parks and 

Outdoor Recreation. These facilities would provide the necessary services 

for anticipated visitor use of the area. 


4 . 5 . 4 . 4  Future Projects. Second paragraph, first sentence. Delete 
the phrase "if Rock Creek was selected and constructed at this time." 

2 . 6  Mitivation (SDEIS ChaDter 5.0) 

5 . 2 . 6 .  Cultural Resources. Page 5 - 1 6 ,  add in to beginning of first 
sentence: "Following consultation with the Colorado State Historic 
Preservation Officer (SHPO), . . . I '  

Add in to third sentence: " . . . are located, following consultation 
with the SHPO, the site . . . "  

5 .3.2 Water Oualitv. Add the following paragraph to the bottom of 
page 5 -17: Under contract to the River District, the U. S. Geological 
Survey will monitor water quality in the reservoir so that if problems are 
identified, corrective action in the operation plan can be evaluated. The 
monitoring will be conducted at three sites (near inflow, mid-reservoir, 
and near dam) on the surface of the reservoir and at two sites (mid-
reservoir and near dam) on the bottom of the reservoir. Sampling will be 
conducted three times each year (May, July, and September) and will include 
nutrients, major ions, selenium, chlorophyll a, phytoplankton, and trace 
metals. Lake profiles of temperature, specific conductance, pH, dissolved 
oxygen, and secchi disc readings will be done at all sites each visit, 

5 . 3 . 4  Wildlife. Page 5-20,  add in to last partial paragraph, 
following first sentence: The mitigation goal is to replace all lost 
wildlife values with inkind values. 

5 . 3 . 4 . 1 .  Lower Muddv Creek. Page 5 - 2 1  and the first paragraph of 
page 5 - 2 3  should be replaced with the following update of the lower Muddy 
Creek mitigation site and HEP evaluation. 

5 . 3 . 4 . 1 .  Lower Muddy Creek, Approximately 390 acres of bottomland 
and 20 acres of stream in the proposed lower Muddy Creek mitigation site is 
of prime interest for mitigating wetland associated impacts. Of those 
acres, approximately 149 acres are managed by the BIM, 161 acres are 
privately owned and 80 acres are owned by the State of Colorado. The site 
has an average elevation of about 7350 feet. Several landowners are 
involved with the 1 6 1  acres of private land. Nearly all of acreages 
involved are used for the grazing of cattle and horses, either privately or 
as part of Federal or State grazing leases. The 1 6 1  acres of private land 
are part of three larger ownership blocks that total approximately 640 
acres. It is likely that an entire block will have to be purchased in 
order to obtain the acres of interest at a cost of about $462,000. 

Muddy Creek has degraded considerably, leaving many sections of stream 

bank high and dry. The area has been very heavily grazed by wild and 

domestic ungulates, Consequently, most of the riparian habitat is in 
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relatively poor condition. Opportunity exists to replace the willow and 

cottonwood riparian habitat on the private or government lands and to 

reorient the management of other bottomlands in order to facilitate 

restoration of the riparian zone. The acres of interest could also be 

managed to replace some of the lost acres of naturally and artificially 

irrigated meadow. There is ample room for establishing small ponds and 

slow moving stream and cattail habitat within the bottomlands on the 

privately owned land. All 390 acres of bottomland being considered plus 

additional acreage upslope could be improved for wintering big game 

animals, particularly deer. Improvement on the flat bottomlands is not the 

first choice for improving winter range, but rather a side benefit. 


Potential impacts at Muddy Creek are expressed in terms of acres 
inundated or otherwise affected for certain wetland habitat types, but the 
wildlife values associated with these types are expressed in terms of 
Habitat Units. The reader is referred to Section 5.2.4 SDEIS for a 
discussion on Habitat Units (HU's) and interpretation of the information in 
Table 5.3.4.1. The same assumptions and techniques referred to in the 
section on Rock Creek apply to Muddy Creek. A separate technical report 
(Pekins and Hugie, 1986) details the HEP study conducted at Muddy Creek to 
determine the HU's present at the proposed reservoir site. 

A HEP study conducted on the proposed mitigation sites in 1987 (Hugie 
and Masslich, 1988) quantified the present HU's for wildlife indicator 
species. Table 5.3.4.1compares HU's lost with the proposed reservoir to 
HUs available at the lower Muddy Creek mitigation site. The table 
indicates that HU's lost will be total.ly re-,?aced for beaver and yellow 
warbler by =sing 173 acres and 161 acres, respectively, of the lower Muddy 
Creek site. In fact, considerable excess will occur for both species. 
Mitigation for the elk model will require 364 acres of the site (out of the 
total 390 acres of bottomland) and will produce an excess of 15 HU's. 

Following analysis and review of the initial HEP results, it was 
decided that all the models used were driven to a large extent by vegetal 
parameters associated with woody species, and that an additional model was 
needed to further quantify wildlife habitat value associated with the wet 
sub-irrigatedmeadow cover type. Therefore, a generalized model, called 
the General Wetlands Habitat Model (GWH), was developed for this purpose, 
The model used optimum values when conditions were similar to pristine or 
lightly grazed wet meadow habitat in surrounding or similar areas. 
Mitigation for the GWH model would require all of the 210 acres of wet 
subirrigated meadow habitat type in the mitigation area and would produce 
163 HU's of GWH habitat, 2 3  short of fully mitigating for the 186 HU's lost 
on the project area (Tables 5.3.4.1and 5.3.4.2). Assuming that the lands 
used to mitigate these 2 3  habitat units will be in similar or worse 
condition to the best wet meadow in the reservoir basin (i.e.,HSI -
0.470) ,  approximately 43 additional acres will be needed. This additional 
land will be acquired from one or a combination of the following areas in 
order of preference: 1) upland areas within the lower Muddy Creek 
mitigation area that can be irrigated and converted to wetland habitat; 2) 
wetlands within the lower Muddy Creek drainage south of the present 
mitigation area; 3 )  wetlands occupying tributary drainages on the perimeter 
of the proposed reservoir; and 4) offsite wetlands. If additional land is 
required, it will be acquired during the purchase of the land necessary for 
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the operation of the reservoir prior to construction. Purchase of this 

additional mitigation land could cost up to $112,500. This additional 

mitigation area, in conjunction with the primary mitigation area, would 

result in total mitigation of all wetland wildlife values impacted by the 

proposed reservoir. 


In tracking the contents of this FEIS with past drafts and related 

documents, readers may have noted changes in the HEP values presented. 

There are a number of reasons for these changes. All reasons and their 

associated changes relate to making the document as correct and responsive 

to concerns of the public involved as possible. Some of the reasons for 

the changes include changes in the applicant's proposal in reservoir size, 

modification of models to meet the Muddy Creek environment more closely, 

constant refinement of data, rounding of figures (particularly HSI's) and 

the need to respond to specific agency concerns. The HEP process was 

intended to be a dynamic process or tool for quantifying habitat quality. 

To that end, the HEP data presented are consistent and as correct as 

possible within the constraints of the project. One other point should be 

made, HEP data including the HU's generated for this project should be 

viewed within a range of plus or minus 10 to 20 percent because of sampling 

error. 


Replace Tables 5.3.4.1and 5.3.4.2with the following to update and 

clarify the HEP results. See Chapter 3.0 for a summary of the final 

mitigation plan and additional information on wildlife and wetlands 

mitigation requirements. 


The U. S. Fish and Wildlife Service (USFWS) provided comments on the 
SDEIS by letter dated November 21, 1988 (see Chapter 7.0,Comment Letter 
No. 103). Subsequently, the USFWS provided comments on the Draft Final 
Mitigation Plan for the Muddy Creek Reservoir (Colorado Field Office, 
February 14, 1988). The latter comment letter expressed concerns with 
wetlands issues, specifically, "the inconsistency in the Habitat Evaluation 
Procedures (HEP) results, the adequacy of the general wetlands habitat 
model, and the adequacy of the number of acres proposed to replace habitat 
values lost in the wet sub-irrigatedmeadow of the inundation area" (see 
Appendix C). HEP analysis and the general wetlands habitat model are 
discussed above. The results of the U. S. Army Corps of Engineers 
jurisdictional wetlands survey are discussed in Section 2.5 and summarized 
in Section 3.2. 

2.7 Literature Cited (SDEIS Chapter 9.01. The following supplementary 

references should be added: 


Adamus, P. R., and L. T. Stockwell, 1983, A Method for Wetland Functional 

Assessment, Volumes 1 and 2, Report No. FHWA-IP-82-23and F'HWA-IP-82-

24. U. S .  Department of Transportation, Federal Highway 
Administration, Washington, D.C. 

Bio/West, Inc., 1989, Mitigation Plan for the Muddy Creek Reservoir 
Project. For BLM Colorado State Office and U. S .  Forest Service 
Rocky Mountain Region, Lakewood, Colorado. 
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TaMe 884.1. 

Elk 222 066 193 .30 364 109 .87 364 317 +15 

Beaver .526 38 20 .5 135 68 .65 173 114 +26 

Yellow Warbler .35 41 14 .35 154 54 .58 161 93 +25 
fG 

m GWH .225 a25 186 .225 200 45 1.0 210 210 -23 

HSI = Habitat Suitability Index (varies from 0 to 1.0). HU = Habiiat Units, where HUs = HSI x acreage. 

* Net change in HUs equals the HUs at the mitigation site following mitigation implementation minus exi(iting HUs at the TeS0rvoif and mit$ahon Sb. 
Assumes mitigation objectives are attained within 5 years of mitigation plan implementation and Will be maintained for the life d the 

I 
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Table 5.3.4.2. The specltic effects ofImproving habltat parametera on SId, HSla and HUs for HEP 
evaluatlon speclee on the proposed Muddy Creek mltlgatlon dtm. 

HEP EVALUATION SPECIES: BEAVER 

Varlable 
Varlable DescrlptIon 

1 

2 

4 

5 

6 

10 

% tree canopy 
closure 0-100 m 
from water 

% tree 2.5-15.2 
cm DBH,0-100 m 
from water 

% canopy cover 
of shrubs 0-100 m 
from water 

Mean height of 
shrubs 0-100 m 
from water 

96 tree canopy 
closure 100-200 m 
from water 

% trees 2.5-15.2 
cm DBH,100-200 m 
from water 

% canopy cover of 
shrubs 100-200 m 
from water 

Mean heights of 
shrub canopy 
100-200 m from 
water 

Exlstlng Post-Mamt. Acres 
Value SI Value SI Involved 

24% .20 35% .25 173 

25% .40 30% .44 173 

24% .60 40% 1.0 I73 

183cm .93 200cm 1.0 173 

0 0 5% .12 173 

0 0 50% .61 173 

0 0 4096 .10 173 

0 0 150cm .76 173 

Muddy Creek Muddy Creek Mltlaatlon Shes Overall 
Resewolr She Exlstlng Post Management Net Galn 
HSI Acres HUs HSI Acres HUs Acres HUs In HUs 
.526 38 20 S O  135 68 .65 173 114 +26 
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Table 5.3.4.2 Continued 

HEP EVALUATION SPECIES: ELK 

veg. Type Variable 
Variable Description 

Exlstlna 
Value SI 

Post-Mamt. 
Value SI 

Acres 
lmrohmd 

Wlllow Riparian 
1 % herb cover 30% .8 90% 1.o 

2 % herb cover that is 53% 1.o 53% 1.o 
graminoid 

3 % shrub cover <2 rn 7% .2 30% 1.o 
in height 

Wet Sub-lrrlgated Meadow 
1 % herb cover 30% .8 90% 1.o 

2 % herb cover that is 88% 1.o 88% 1.o 
graminoid 

3 % shrub cover c2 m 2% .05 15% .S 
in height 

Muddy Creek Exlstlncl Creek Mitlaatlon Sites Overall 
Reservoir Site Existing Post Management Net Gain 
HSI Acres HUs HSI Acres HUs Acres HUs In HU8 
.222 866 193 .30 364 109 .87 364 317 +15 
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Table 5.3.4.2. Contlnued 

HEP EVALUATION SPECIES: YELLOW WARBLER 

Variable 
Variable Description 

deciduous shrub 
crown cover 

average height 
shrubs 

% deciduous 

Exlstine 
Value SI 

24.4% .41 


181.3 cm .92 


30% .32 


Post-M~mt. Acres 
Value SI Involved 

40% .66 161 


200 cm 1.0 161 


45% 

shrub cover 
hydrophytic 
shrubs 

Muddy Creek 
Reservoir Site 

HSI Acres HUs 

.35 41 14 


.51 161 


Overall 
Net Galn 
In HUs 
+25 

Exlstlna Creek Mltlaation Shes 
Exlsting Post Management 

HSI Acres HUs HSI Acres HUs 

.35 154 54 .58 161 93 


2-19 




- - -  --- 

Table 5.3.4.2 Continued 

HEP EVALUATION SPECIES: GWH 


Variable 

1 

2 

Variable 
Description 

percent herbaceous 
cover 

percent herbceous cover 
that is graminoid 

herbaceous height 

Existina POst-M~mt. Acres 
Value Si Value SI invotved 

45.096 .33 90 1.0 210 

88.0% 1.0 88.0% 1.0 210 

13cm .22 60cm 1.0 210 

Muddy Creek 

Reservoir She 

HSI Acres HUs 

225 825 186 


Existina Creek Mhiaatlon Shes Overall 
Existing Post Management Net Gain 
HSI Acres HUs jl&i Acres HUs in HUs 
225 210 47 1.0 210 210 -23 
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Federal Interagency Committee for Wetland Delineation, 1988, Federal Manual 

for Identifying and Delineating Jurisdictional Wetlands. U. S. Army 

Corps of Engineers, U. S. Environmental Protection Agency, U. S. Fish 

and Wildlife Service, and U. S. D. A. Soil Conservation Service, 

Washington, D.C. Cooperative Technical Publication. 76 pp., plus 

appendices. 


Grah, 	0.J., 1989, Wetlands Inventory of the Muddy Creek Reservoir Site and 

Mitigation Area Near Kremmling, Colorado. Biofiest, Inc., Logan, 

Utah, for Department of Army, Corps of Engineers, Grand Junction, 

Colorado. 


Petts, G. E., 1984, Impounded Rivers, Perspectives for Ecological 

Management. Wiley Interscience Publication,John Wiley and Sons, New 

York, New York. 


Resource Consultants, Inc., 1989, Supplementary Hydrology Technical Report 

for Muddy Creek Reservoir. For BLM, Kremmling Resource Area, and 

Colorado River Water Conservation District, Glenwood Springs, 

Colorado. 


Rosgen, D. L., 1985, A Stream Classification System. Paper presented at 
the North American Riparian Conference,Tucson, Arizona, April 16-18, 
1985. 

Schrieber, J. D., and D. L. Rausch, 1979, Suspended Sediment - Phosphorus 
Relationships for the Inflow and Outflow of a Flood Detention 
Reservoir. Journal of Environmental Quality: 8(4). 

U. S. Department of Agriculture, Forest Service, 1987, Rock Creek/Muddy 
Creek Reservoir, Draft Environmental Impact Statement, Rocky Mountain 
Region, Lakewood, Colorado, Augu'st. 

U. S. Department of Agriculture, Forest Servicefl. S .  Department of 
Interior, Bureau of Land Management, 1988, Rock Creek/Muddy Creek 
Reservoir, Supplemental Draft Environmental Impact Statement, Rocky 
Mountain Region and Colorado State Office, Lakewood, Colorado, 
August . 

2.8 Appendix C 


Page C-1,first paragraph, add after last sentence, "This appendix 

contains a sample of a U. S. Forest Service Plan applicable to Rock Creek. 

A similar plan would be applicable to the Muddy Creek site and will be 

required prior to permitting the project. 


Page C-3,first paragraph, add after last sentence, "Recommended Best 

Management Practices (BMP) as developed and approved by the State of 

Colorado for the Non-point Source Task Force for erosion and road 

construction will be used where applicable." 
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Page C-16,add the following section before Section V: 


C. Water Oualitv Monitoring. A water quality monitoring program 
will be stipulated in the land use agreement. Permanent recording 
stream gages will be installed to monitor reservoir inflow and 
outflow. The proponent will fund the construction, operation, and 
maintenance of the gages and has contracted with the U. S .  Geological 
Survey to monitor water quality in the rese'ixoir so that if problems 
are identified, corrective action in the operation plan can be 
evaluated. The monitoring will be conducted at three sites (near 
inflow, mid-reservoir,and near dam) on the surface of the reservoir 
and at two sites (mid-reservoir and near dam) on the bottom of the 
reservoir. Sampling will be conducted three times each year (May, 
July, and September) and will include nutrients, major ions, 
selenium, chlorophyll a, phytoplankton, and trace metals. Lake 
profiles of temperature, specific conductance pH, dissolved oxygen, 
and secchi disc readings will be done at all sites each visit. 

2 . 9  Substitution Asreement 

To implement the proposed action, the Secretary of the Interior 
(through the Bureau of Reclamation) would be required to execute an 
agreement which would provide for water substitution between the proposed 
Muddy Creek Reservoir and Green Mountain Reservoir. See discussion in 
Sections 1.1 (Introduction) and 2.5 (Environmental Consequences - Surface 
Water Resources) in this FEIS for details. 

During recent negotiations on the Substitution Agreement between the 

Bureau of Reclamation, the Denver Water Board, the Northern Colorado Water 

Conservancy District, and the Colorado River Water Conservation District, 

Denver has requested allowing the use of Muddy Creek Reservoir to fulfill 

the historic functions of Williams Fork Reservoir if, for some unforeseen 

reason, Williams Fork Reservoir is not available for Denver's use as a 

result of an outage. An example of an outage situation might be draining 

the active storage capacity of a reservoir to make structural repairs on 

the outlet works of a dam. 


It is not possible to predict the details of an outage at Williams 
Fork Reservoir. However, all exchanges or substitutions on the Blue River 
involving Green Mountain Reservoir (including the proposed Substitution 
Agreement) must be approved by the Secretary of the Interior (normally 
delegated to the Bureau of Reclamation). If an outage were to occur at 
Denver's Williams Fork Reservoir, the Secretary of the Interior would have 
the opportunity to review and approve any proposed exchange or substitution 
related to an outage on a case by case basis. Similarly, Muddy Creek could 
serve as an emergency source of water for the West Slope in the event the 
Bureau's Green Mountain Reservoir were to experience an outage. Again, the 
Secretary of the Interior would have the opportunity to review and approve 
the specific conditions of any substitution or exchange proposed. 
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3 . 0  SUMMARY OF FINAL MITIGATION PLAN FOR MUDDY CREEK 
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3.0 SUMMARY OF FINAL MITIGATION PLAN FOR MUDDY CREEK 

3.1 Introduction 

Impacts that would occur to wetlands, wildlife, and a rare plant due 
t o  the proposed Muddy Creek reservoir were discussed in both the Draft EIS 
(USDA-FS 1987) and Supplemental Draft EIS (USDA/USDI 1988) for the proposed 
project. Wetland impacts included 892 acres of bottomland exhibiting 
wetland characteristics, most in relatively poor condition due to intensive 
agricultural practices including irrigation. A wetlands jurisdictional 
study was completed in 1989 and showed that only about 300 acres of the 
892 acres of bottomland were jurisdictional wetlands as defined by the U. 
S. Army Corps of Engineers. Wildlife impacts centered on loss of winter 
habitat and associated forage. Rare plant impacts include both direct loss 
due to construction of the reservoir and indirect impacts due to 
recreational use of areas surrounding the reservoir. Mitigation for these 
impacts was discussed in both the Draft EIS and Supplemental Draft DEIS, 
but in fairly general terms. Following selection of the Muddy Creek 
alternative as the Preferred Alternative, a detailed mitigation plan was 
prepared for the Muddy Creek site. This chapter summarizes that plan, 
which is available for review at the BLM Area Office in Kremmling, 
Colorado. Impacts and mitigation are discussed for wetlands, big game, and 
Osterhout’s milkvetch, a rare plant. Table 3 . 1  summarizes the impacts, 
mitigating measures proposed to offset those impacts, and the expected 
results of mitigation- Thc overaii goal of mitigation is replacement of 
ail impacted values in a location as close to the area of impact as 
possible. Where any differences exist between the Final Mitigation Plan 
and Chapter 5.0 SDEIS, the information in the Final Mitigation Plan (as 
summarized in this chapter) takes precedence. 

3 . 2  Wetlands 

A team comprised of federal, state, and independent biologists was 
formed in 1985 to guide the impact analysis and mitigation process. A 
total of 892 acres of bottomland exhibiting wetland characteristics would 
be impacted by the proposed reservoir project, including 682 acres of 
wetland habitat in poor condition due to overgrazing and other agricultural 
activities, and 210 acres of wetland habitat in good condition. Table 3.2 
summarizes the wetland habitat types found in the Muddy Creek area, and how 
these wetlands would be impacted. All the functional values of the 
impacted wetland habitat except wildlife habitat would be replaced by the 
reservoir. Therefore, wildlife values are the only functional values that 
require mitigation. (See discussion Chapter 2 .0 ,  Section 4.4.6.2). 

A jurisdictional wetlands inventory (Grah, 1989) was conducted on the 
reservoir area and mitigation area in 1989 which verified the acreage of 
wetland habitat in the Muddy Creek bottomlands and concluded that about 300 
acres of the reservoir bottomlands were jurisdictional wetlands. 
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Table 3.1 

Sumnary of Impacts. Mitlnationlconservation Measure:, and Emected Results 


for Wetland. Bla G w ,  and Rare Plants Associated 
with the Provosed Muddy Creek Reservoir+ 

892 acres impacted including 

682 acres of Wetland habitat 

in poor condition, and 210 

acres of wetland habitat in 

good condition. 


Loss of 8 acres pond and 

3 acres cottonwood habitat 


1,523 acres vinter range 

lost. 


Big gamelmotorist collisions 

increased. 


Depredatlon of privately 

owned hay increased. 


Loss of 18 acres of habitat 

due to inundation. 


Indirect loss of plants and 

habitat due to recreational 

use along reservoir. 


Potential loss of habitat by 

dam access road. 


Wetland Babltat 


Enhance, restore, and create 

wetlands on 660 acres by 

removing grazing, developing 

an irrigation system, and 

plantins 37 acres willow and 7 

acres cottonwood. Establish 

a monitoring program to ensure 

success. 


Establish a monitoring, mainten

ance, and remediation program to 

ensure mitigation success. 


Create 8 acres of permanent 
pond habitat and plant 7 acres 
cottonwood. 

B i g  Game 

FertilizatLonlvegetation 

treatment on 800 acres near 

Wolford Mtn. and 175 acres 

along lower Muddy Creek. 


Place warning signs along 

Highway 40. 


Use hay to attract big game 
away from private land and 
fence privately owned hay. 

Osterbout’s Ullkvetch 


Conduct a 5-year conservation 

study of the plant and its 

habitat, 


Protect two offsite populations 
through purchase or exchange. 

Produce a net increase 

in wecland wildlife 

values by replacing 

more valuer in the 

mitlgation area than 

would be lost in the 

reservolt area. 


Replace cottonwood and 

pond habitat acre-for-

acre. 


Lost forage would be 

replaced. 


Big gamelmotorist 

collisions reduced to 


present levels or lower. 


Depredation of privately 

owned hay reduced to 

present Levels or lower. 


Strengthen the ability 

to protect plant in the 

future. 


Provide assurance that 

plant would not be 

disturbed in there areas 

ln the future. 


Survey route prior to construction 	 Assure that additional 

direct impact would not 

occur. 


* 	 In addition to the three major areas of mitlgation. oddltional enhancement and conservation 
measures were included in the mitigatlon plan. These include endangered fish conservation, 
stocklng the reservoir with game f i s h ,  monitoring reservoir water quality, and enhancing 
fish habitat in the tailwater area. 

Costs for the entire mitigation, enhancement, and conservation package are proJected at over 

$2 million ln 1989 dollars (Table 3.3). 
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Table 3.2 
Summarv of Acreages of Wetland Tvpes ImDacted 

bv Inundation and Construction of Reservoir Facilities 

Wet meadow 822 3 825 
Willow riparian 38 0 38 
Cottonwood/willow riparian 3 0 3 
Fast moving stream 16 0.5 16.5 
Slow moving stream 1 0 1 
Standing water with floating rooted 7 0 7 
plants
Standing water with cattails 1 0 1 

TOTAL WETLANDS 888 3.5 891.5 

Table 3 . 3 "  

Summary of All Costs (1989 Dollars) Associated 


with the MitiEation Plan. Fisheries Enhancement Propram and 

Rare Fish Conservation Measures 


Wetland 
(including land)

Impacts to big game 139,000 
Impacts to Osterhout's milkvetch 57,500 

336,000
10,000 

127,000 
4,400 

Subtotal for mitigation plan $ 1 , 0 0 2 , 6 5 0  $ 631,000 $ 267,400 

Cost to prepare mitigation plan 50,000 
Stocking reservoir with fish 0 
($10,000/~)

USGS water quality monitoring 45,000 
Rare fish recovery program 80,324
(Depletion of 7,716 ac-ft @ $10.4l/ac-ft) 

0 
500,000 

392,000 
0 

0 
221,000 

261,000
0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

wildlife habitat $ 806,150 $ 285,000 $ 136,000 

GRAND TOTAL $ 1 , 1 7 7 , 9 7 4  $ 1 , 5 2 3 , 0 0 0  $ 749,400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Assumes a 50-year project life. 
** This amount deposited in 1989 and returning 8% annually, with an annual 4% 

inflation rate, would provide the actual long term cost to conduct the 
mitigation at the time it would be required in the future. 
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Impacts to wetland wildlife values were evaluated using the Habitat 
Evaluation Procedure (HEP), a method of quantifying wildlife habitat values 
using representative HEP species models. Models selected by the team for 
use in evaluating Muddy Creek wetlands were beaver, yellow warbler, and a 
modified elk model. An additional model, the general wetlands habitat 
model, was developed and used to quantify other wetland wildlife values. 
The same models were used to evaluate present conditions on the mitigation 
area selected by the team, the bottomland along Muddy creek below the 
proposed dam (Figure 3.1). Management actions required to improve the 
wildlife values of the mitigation site include removal of livestock 
grazing, development of an irrigation system, planting wetland shrubs and 
trees, and developing permanent pond habitat (Table 3.1). Pond and 
cottonwood habitats were not adequately covered by the HEP analysis; 
therefore, their wildlife values were mitigated by acre-for-acre 
replacement. Mitigation would require about 410 acres of the lower Muddy 
Creek site plus an additional 40 to 50 acres at another site in close 
proximity to the reservoir and mitigation area. 

3 . 3  Wildlife 

Big game impacts involved loss of 1 , 5 2 3  acres of winter range for deer 
and elk, potential increased future depredation on agricultural areas, and 
increased potential for big game/motorist collisions on Highway 40. 
Mitigation included fertilization and/or vegetation manipulation on 800 
acres near Wolford Mountain and on 125 to 175 acres near the wetlands 
mitigation site (Figure 3 . 1 ) .  Hay would be provided to attract big game 
away from agricultural areas and signs would be placed along Highway 40 to 
reduce collision hazards (Table 3.1). 

3 . 4  Rare Plant 

Impacts to Osterhout's milkvetch included direct loss of 18 acres of 
habitat by inundation, disturbance of habitat by power line reconstruction, 
and indirect impacts due to recreational use of the plant's habitat along 
the proposed reservoir. Conservation measures include securing two offsite 
populations by purchase or exchange, management of the Muddy Creek project 
area containing the plant as part of the recreation plan, inspection of 
construction access areas, and a 5-year study to determine the success of 
vegetative manipulation and transplantation of seeds or adult specimens 
into new habitat. 

3.5 Endangered Fish 

The USFWS Biological Opinion concluded that the Muddy Creek project 
will cause discrete identifiable additive impacts to Colorado River 
endangered fishes (see Chapter 4 . 0 ) .  Conservation measures will include a 
one-time contribution to the Recovery Program in the amount of $10.41 per 
acre-foot of the project's average annual depletion ($80,324), and 
demonstration of sufficient progress toward appropriate legal protection of 
instream flows. The latter requirement is met, primarily, by providing 
water releases from Muddy Creek Reservoir under conditions specified in a 
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Memorandum of Understanding (MOU) between the USFWS and the River District 
(see Chapter 4.0 for a more detailed summary of these conditions). 

3 . 6  Reservoir Water Quality Monitoring. The River District has contracted 
with the U. S. Geological Survey to monitor water quality in the reservoir 
so that if problems are identified, corrective action in the operation plan 
can be evaluated. The monitoring will be conducted at three sites (near 
inflow, mid-reservoir, and near dam) on the surface of the reservoir and at 
two sites (mid-reservoir and near dam) on the bottom of the reservoir. 
Sampling will be conducted three times each year (May, July, and September)
and will include nutrients, major ions, selenium, chlorophyll a, 
phytoplankton, and trace metals. Lake profiles of temperature, specific 
conductance, pH, dissolved oxygen, and secchi disc readings will be done at 
all sites each visit. 
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4.0 SUMMARY OF BIOLOGICAL OPINION FOR MUDDY CREEK 

4.1 Introduction 

As required by Section 7 of the Endangered Species Act (ESA) (16
U.S.C. 1531 et seq) a Biological Assessment was submitted to the U. S .  Fish 
and Wildlife Service (USFWS) by the Bureau of Land Management (BLM) on 
January 2 4 ,  1989. Draft Biological Opinions on Muddy Creek Reservoir were 
issued by the U. S. Fish and Wildlife Service on October 16, 1989 for fish 
and wildlife species and an endangered plant. This chapter summarizes the 
key elements of the Biological Opinions and related conservation measures 
agreed to by the Bureau of Reclamation. Copies of the Biological Opinions 
are available from the BLM on request. 

The USFWS is in agreement with the Biological Assessment submitted by 
the BLM with regard to the following points: 

The USFWS concurs that the Muddy Creek project "may affect" the bald 
eagle (Haliaeetus leucocephalusl and further indicates that this 
determination is based on a likely beneficial effect. The proposed 
reservoir would likely provide additional food sources, and an ice 
free tailwater for winter food gathering. The proposed action is not 
likely to adversely affect this listed species, and therefore, no 
further consultation is required for the bald eagle. 

The USWS agrees with the determination of "no effect" for the 
whooping crane lGrus canadensis tabidal. Two whooping crane 
populations remain in the western U. S .  The wild population is never 
found west of Texas, Oklahoma, Kansas, Nebraska, and the Dakotas, and 
the other population which was cross-fostered with sandhill cranes 
does not use any area within the proposed project with any 
consistency. 

The USFWS concurs with the "may affect" determination for Colorado 
Squawfish 1Ptvchocheilus lucius), Humpback chub (Gila cvDha1, and 
Bonytail chub 1Gila elegans) as described in the Biological 
Assessment. The following sections summarize potential impacts and 
required conservation measures for these three species. 

The USFWS concurs that the Muddy Creek project "may affect" the plant 
Astragalus osterhoutii, directly and indirectly. 

4.2 Threatened and Endangered Fish 

Water depletions in the Upper Colorado River Basin have been 
recognized as a major source of impact to endangered fish species. 
Continued water withdrawal has restricted the ability of the Colorado River 
system to produce flow conditions required by various life stages of the 
fish. Impoundments and diversions have reduced peak discharges by 50 
percent since 1942 while increasing base flows by 21 percent in some 
reaches. These depletions, along with a number of other factors, have 
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resulted in such drastic reductions in the populations of Colorado 
squawfish, humpback chub, and bonytail chub that the USFWS has listed these 
species as endangered and has implemented programs to prevent them from 
becoming extinct. Detailed life history requirements of the Colorado River 
threatened or endangered fish, including the razorback sucker, are 
presented in the Biological Assessment. 

4 . 2 . 1  Colorado Sauawfish (Ptvchocheilus luciusl.. A marked decline in 
Colorado squawfish populations can be closely correlated with the 
construction of dams and reservoirs during the 1 9 6 0 ' ~ ~the introduction of 
non-native fishes, and the removal of water from the Colorado River system. 
The reach of currently known occupied habitat that will receive the most 
impact due to the upstream water withdrawals related to the proposed Muddy 
Creek project is the mainstem Colorado River between Palisade, Colorado and 
its confluence with the Gunnison River (the 15-mile reach). Depletions 
resulting from the Muddy Creek project will result in some alteration of 
physical habitat in occupied areas of  the Colorado River below the 
confluence of the Gunnison River. The specific impacts are unquantified, 
but the opinion of the USFWS is that the flows contributed by the Gunnison 
River and other tributaries will prevent habitat and flow conditions as 
critical as those found in the 15-mile reach. 

The 15-mile reach is used by Colorado squawfish throughout the year 
for a variety of purposes (spawning, wintering, general adult use, etc.). 
The USFWS believes that these data point to the need to prevent further 
degradation of adult Colorado squawfish habitat in the 15-mile reach. 

4 . 2 . 2  Humpback chub (Gila cvphal. Humpback chub exist in two major 
populations in the upper Colorado River, at the Black Rocks area of Ruby 
Canyon, and in Westwater Canyon. Because these reaches are deep and 
narrow, the USFWS believes the Muddy Creek project is not likely to 
jeopardize the continued existence of this species if the Conservation 
Measures outline in the Biological Opinion are met. 

4 . 2 . 3  Bonvtail chub (Gila elegans). Little is known about the 
biological requirements of the bonytail chub as few have been observed 
since 1960. One individual with bonytail-like characteristics was 
collected at Black Rocks i n  1985 and several suspected bonytail chub have 
been observed in Cataract Canyon. These fish may indicate a small extant 
population. Effects of the Muddy Creek project are not likely to further 
jeopardize the continued existence of the bonytail chub if the Conservation 
Measures outlined in the Biological Opinion are met. 

4 . 2 . 4  Razorback sucker (Xvrauchen texanusl. The razorback sucker is 
currently a candidate f o r  listing as a federally endangered species. The 
USFWS has omitted reference to this species in their Biological Opinion, 
but states that if any new species become listed as federally endangered, 
Section 7 consultation would be reopened. 
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4 . 3  Project ImDacts (Fish1 

The Muddy Creek project will cause discrete identifiable additive 
impacts to the Colorado River endangered fishes. The Muddy Creek project 
will cause additional flow depletions to existing and planned water 
projects and additional changes to historic flow regimes produced as a 
result of other water projects. These projects reduce peak runoff flows in 
April, May, and June, and release additional flows during other times of 
the year. 

The fact that the Muddy Creek project would deplete flows during peak 
runoff periods is of concern to the USFWS because this period is of great 
significance geomorphically and ecologically. Peak spring flows are very 
important for maintaining channel geomorphology, providing access to off-
channel habitats, and preserving suitable spawning substrates. McAda and 
Kaeding (1989) suggest a maximum annual streamflow of 30,000-40,000cfs at 
the Colorado-Utah border could result in increased reproductive success. 
The Muddy Creek project could reduce the possibility of achieving this 
goal. 

The USFWS finds that: Changes in peak flows due to the Muddy Creek 
project are not expected to appreciably affect the capability of peak flows 
to flush fine sediment from cobble substrate in the 15-mile reach; the 
project will not significantly affect the current channel morphology due to 
the armored nature of the channel; and, that in most years, the project 
would cause small flow accretions in the 15-mile reach during late summer 
months, but would deplete late summer flows dnrisg t w o  out of twenty-one 
years. 

4 . 4  Biological Opinion (Fish1 

Based upon the best scientific and commercial information that is 
currently available, it is the USFWS Biological Opinion that the Muddy 
Creek project is not likely to jeopardize the continued existence of the 
Colorado squawfish, bonytail chub, and humpback chub provided that the 
Conservation Measures described are implemented. In a letter dated October 
30 ,  1989, the River District agreed to implement the Conservation Measures 
the USFWS believes are necessary to offset the likelihood of jeopardy. 

4 . 5  Conservation Measures (Fish1 

The USFWS has determined that project depletion impacts, which the 
USFWS has consistently maintained are likely to jeopardize the listed 
fishes, can be offset by (a) program activities partially funded by the 
water project proponents' one-time contribution to the Recovery Program in 
the amount of $10.41 per acre-foot of the project's average annual 
depletion, and (b) appropriate legal protection of instream flows pursuant 
to state law. The USFWS believes it is essential that protection of 
instream flows proceed expeditiously before significant water depletions 
occur. 

The proposed ac'tion would cause a depletion of approximately 7,716 
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acre-feet per year during project operation. With respect to item (a) ,  
above, the applicant will make a one-time payment of $10.41 per acre-foot 
of average annual depletion, or a total payment of $80,324. 

With respect to item (b), above, the USFWS evaluated progress under 
the Recovery Program. This evaluation considered (a) progress in all areas 
of instream flow protection (including the good faith effort by 
participants in the Recovery Program), (b)  progress in other recovery 
elements, and (c) the magnitude of impacts of the Muddy Creek project on 
the endangered fishes. The USFWS gave consideration to progress in the 
drainage where project impacts occur as well as progress in other parts of 
the basin. 

The USFWS Biological Opinion lists progress to date under the Recovery 
Program that the USFWS evaluated in making the sufficient progress 
determination for the Muddy Creek project. The following are specific 
elements of progress that may lead to protection of instream flows in the 
Colorado River, and thus, contribute to offsetting impacts from the Muddy 
Creek project. 

1. 

2 .  

3. 

4 .  

5. 


6 .  

Finalization of the USFWS flow recommendation for the 15-mile reach 
for the months of July, August, and September (complete). 

Implementation Committee concurrence with the USFWS work plan for 
quantifying flow recommendations in the 15-mile reach for October-
June (complete). 

Execution of an agreement by the Bureau of Reclamation and Grand 
Valley water users to assure delivery of Ruedi Reservoir releases to 
the head of the 15-mile reach (complete). 

Execution of an agreement among the Colorado Water Conservation 
Board, the USFWS, and the Bureau of Reclamation to protect Ruedi 
Reservoir releases through the 15-mile reach (in progress). 

Implementation of a study by the Bureau of Reclamation to evaluate 
alternatives for supplying instream flows in the 15-mile reach 
(complete). 

Agreement by the Colorado Water Conservation Board to aggressively 
pursue an instream flow right for the 15-mile reach for the months of 
July, August, and September for the amount recommended by the 
Implementation Committee (in progress). 

Based on its evaluation, the USFWS has determined that progress under 
the Recovery Program has not been sufficient to offset the depletion 
impacts of the Muddy Creek project. To date, no water rights have been 
acquired under the Recovery Program and there is significant uncertainty 
that progress will in fact lead to protection of instream flows in a timely 
manner. Furthermore, progress in other recovery elements has yet to result 
in substantive protection of habitat or enhancement of the populations of 
the listed species. 

4 - 4  




Thus, a conservation measure in addition to the depletion charge will 
be required in order to avoid jeopardizing the continued existence of the 
listed species. The additional conservation measure is embodied in a 
Memorandum of Understanding (MOU) (Appendix C to the Biological Opinion) 
whereby the Colorado River Water Conservation District has agreed with the 
USFWS to release 3,000acre-feet of water from Muddy Creek Reservoir 
approximately three out of five years (as a long-term average) for delivery 
to the 15-mile reach during the period from July 15 to October 15. The 
Service has analyzed the potential benefits of the releases and has 
determined that they will contribute to achieving the USFWS 700-1,200cfs 
flow recommendation for the 15-mile reach and thus, contribute to 
offsetting the impacts of the Muddy Creek Project. 

The 3,000 acre-feet of water from Muddy Creek is being provided by the 
River District until such time as the Recovery Program acquires and legally 
protects an equivalent amount of water in the 15-mile reach. However, the 
USFWS, if requested by the River District, will evaluate whether progress 
under the Recovery Program that results in significant protection of 
instream flows in other parts of the Upper Colorado River Basin is 
sufficient to relieve the River District of its commitment under the MOU. 

The MOU between the USFWS and the Colorado River Water Conservation 
District represents a commitment to a process to provide flows for rare 
Colorado River fishes in the reach of the mainstem Colorado River from the 
Grand Valley Irrigation Company Diversion Dam to the confluence with the 
Gunnison River (15-mile reach). These flows are to be provided on an 
interim basis until the USFWS determi.nes that s'ufr'icient instream flows 
have been acquired through the Recovery Program to offset the impacts of 
the Muddy Creek project. The MOU includes the following special terms and 
conditions: 

1. 	 The River District will determine, on an annual basis, the amount of 
water actually available for operational releases to provide flows to 
the 15-mile reach for the rare Colorado fishes. The criteria to 
determine availability of water for this purpose include: 

a. 	 Each year after completion of the May 1 snowmelt runoff 
forecast, an evaluation will be made to estimate the releases 
required for contractual requirements as described in the Muddy 
Creek Final Environmental Impact Statement (FEIS), wetlands 
mitigation requirements, and reservoir evaporation and other 
losses. If that amount of release and loss will provide an 
October 15 target storage of 50,000 acre-feet or more, the 
River District will notify the USFWS of the estimated amount of 
water available to provide for release to the 15-mile reach. 
Using this estimate, the USFWS will notify the River District, 
by June 15, of the pattern of delivery of the available water 
to the 15-mile reach. 

b. 	 The requested flow release to the 15-mile reach will be made up 
to a total calendar year release of 3,000 acre-feet during the 
period from July 15 to October 15, as requested by the USFWS. 
Such flow release shall not exceed 100 cfs. Releases will be 
measured at the outlet works of Muddy Creek. 
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2. 

3 .  

4 .  

c. 	 During the period of the MOU, the availability of water for any 
other non-contractualuses, as identified in the Muddy Creek 
Final EIS (such as releases for the fishery in Muddy Creek or 
recreation flows in the Colorado River), will be subordinate to 
the availability of water for the uses identified in 1.a and 
1.b above, 

In determining the amount of water available for flow release to the 
15-mile reach, the River District simulated the hydrologic conditions 
of the 1953-1982 period. If similar runoff conditions were repeated, 
the 3,000 acre-foot release would be available in 3 out of 5 years as 
a long-term average. It is understood that there may be shorter 
periods when this long term average release will not be achieved. 

The MOU is intended to provide an interim source of water and is 
credited to Muddy Creek Reservoir until such time as the Recovery 
Program acquires a more permanent source of water. 

If the MOU is still in effect after 15 years from the date of 
execution (because replacement water has not been acquired), 
consultation will be reinitiated to evaluate the continuing need for 
no more than the amount of water as provided for in the MOU or other 
options that may be available for offsetting project depletions. 

The USFWS believes that: the provision of flows in the 15-mile reach is 
important to the continued survival and recovery of the rare Colorado River 
fishes. The instream flows provided under the MOU (which could increase 
the flow by 50 cfs for a 30-day period), will contribute incrementally to 
the USFWS's goal of protecting flows in the 15-mile reach for the 
maintenance of habitat for the rare Colorado River fishes, and will offset 
the depletion impacts of the Muddy Creek project. 

4 . 6  Endanaered Plant 

Astraaalus osterhoutii is a herbaceous perennial wildflower endemic 
to Middle Park, a sagebrush basin in north-central Colorado. It is 
restricted to badlands of Upper Cretaceous Niobrara and Pierre Shale and of 
Tertiary (Miocene Troublesome Formation) siltstone sediments at 2,250-2,350 
meters ( 7 , 4 5 0 - 7 , 7 0 0  feet) elevation within 6 miles to the north and east of 
the town of Kremmling. Astraqalus osterhoutii was described in 1923 by 
Marcus E. Jones (1923)  from material collected in 1905 and 1906 by George 
Osterhout, an early Colorado botanist. 

There are an estimated 25,000 to 50,000 of Osterhout's milkvetch 
plants, approximately 90 percent of the total for the species, in the 
vicinity of Muddy Creek. The remaining 10 percent of the species occurs on 
the eastern and western extremities of the range at Troublesome and Red 
Dirt Creek (a tributary o f  Muddy Creek), respectively. 

4-6 




4.7 Proiect ImDacts (Plant) 

Astrapalus osterhoutii is a naturally rare species. It has only one 
major population along Muddy Creek, with small scattered outlying colonies 
up to a distance of 6 miles away. The major population of Astraealus-

osterhoutii along Muddy Creek has an estimated 25,000 to 50,000plants, 
which represent about 90 percent of the total for the species, on 132 acres 
and is threatened by the proposed Muddy Creek Reservoir. With construction 
of the high dam proposal at 7 , 4 8 5  feet elevation, 18 acres or 12 percent of 
the Muddy Creek population would be inundated. Also, during flood stages 
there would be a short-term rise of 8 to 14 feet in the reservoir level 
which would inundate an undetermined number of additional plants. 
Additional direct losses from reservoir construction could result from the 
raised water table through perennial soil saturation, and from surface 
disturbance due to construction activities such as road building, creation 
of borrow pits, and heavy equipment movement (Grah and Neese 1987). 

While direct inundation and bench sloughing would destroy habitat at 
the lower edges of the population, significant secondary impacts to the 
benches around the reservoir and along Alkali Slough and Pass Creek could 
occur with the building of recreation facilities, a State park and 
campground, and increased use of the area by people and off-road vehicles. 
The presence o f  the reservoir would likely stimulate development on private 
land within the plant's range near the reservoir. These potential 
secondary impacts would be the same for either dam height and could cause 
destruction, modification, or curtailment of Osterhout's milkvetch habitat 
or range. Depending upon the degree of fut lLre recreational usage, 
secondary impacts I'rom the Muddy Creek Reservoir may be even greater to 
Osterhout's milkvetch than direct impacts from reservoir construction (Grah 
and Neese 1 9 8 7 ) .  In addition to the direct impacts mentioned above, 80 

-acres, or 55 percent of the habitat of  Astranalus osterhoutii, could be 
threatened by secondary impacts from recreational activities associated 
with the Muddy Creek Reservoir proposal (Bio/West 1988). 

4 . 8  Bioloaical ODinion (Plant). 

Based upon the best scientific and commercial information that is 
currently available, the Muddy Creek Reservoir Project, is not likely to 
jeopardize the continued existence of Osterhout's milkvetch. The 
conclusion of this Biological Opinion that the project will not likely 
jeopardize this species is based upon the implementation of Conservation 
Measures described in this document. In a letter dated October 30, 1989, 
the River District agreed to implement the Conservation Measures the USFWS 
believes are necessary to offset the likelihood of  jeopardy. 

4.9 Conservation Measures (Plant1 

Due to both the direct and indirect impacts described above that 
would result to Osterhout's milkvetch from construction of the high dam 
( 7 , 4 8 5  feet) Muddy Creek Reservoir, the USFWS has determined that full 
implementation of the following conservation measures is necessary in order 



t o  i n su re  t h a t  t he  proposed Muddy Creek Reservoir P ro jec t  i s  not  l i k e l y  t o  
jeopard ize  the cont inued ex is tence  of Os terhout ' s  milkvetch. 

1. 	 To o f f s e t  t he  p o t e n t i a l  i n d i r e c t  impacts t h a t  could occur t o  the  
p l a n t ,  o f f - s i t e  compensation w i l l  be requi red .  The District  w i l l  
con t r ibu te  50 percent  of the  funds needed t o  secure a pa rce l  of land 
i n  the  Troublesome Creek drainage which conta ins  the  spec ie s ,  This 
parce l  i s  52.5 a c r e s  and i s  loca ted  a t  the e a s t  1 / 2 ,  southeas t  1/4, 
T2N, R79W. S30, except  t h a t  por t ion  ly ing  w e s t  of Grand County Road 
2 .  This  pa rce l  of land  w i l l  be secured through the cooperat ive 
e f f o r t s  of the  Dis t r ic t ,  the  BLM, and the Nature Conservancy. 

I n  a d d i t i o n ,  t he  D i s t r i c t  w i l l  purchase a p a r c e l  of land containing 
the  p l a n t  w e s t  of the  r e se rvo i r  of a t  l e a s t  20 ac re s  sub jec t  t o  the  
approval of the  BLM i n  consu l t a t ion  wi th  t h e  USFWS. The District  
w i l l  donate the  land t o  t h e  BLM. Management w i l l  be designed and 
implemented i n  cooperat ion with the BLM, USFWS, and Colorado Natural  
Areas Program t o  favor  the p l an t s  i n  terms of  p ro tec t ion  and 
perpe tua t ion  of the  spec ies .  

2 .  	 The District  w i l l  manage the  Muddy Creek p r o j e c t  a r ea  conta in ing  the 
p l a n t  a s  p a r t  of the  r ec rea t ion  p lan .  Management w i l l  include 
providing developed r ec rea t ion  s i t e s  away from a reas  containing the  
p l a n t ,  a s  wel l  a s  precluding any a c t i v i t y  t h a t  w i l l  impact t he  
p l a n t ' s  h a b i t a t  such as vehicu lar  access .  As such, the  District w i l l  
e r e c t  fences  a long a l l  access roads t o  the  r e se rvo i r  from U .  S. 
Highway 40 t o  preclude h a b i t a t  a l t e r a t i o n .  The e x i s t i n g  condi t ion of 
the fence along U .  S .  Highway 40 is s u f f i c i e n t  t o  preclude access t o  
the  sub jec t  a r e a s .  Minor r e p a i r  and maintenance of both e x i s t i n g  and 
new fences may be required a t  a l a t e r  po in t  during the  l i f e  of the  
p r o j e c t .  This a c t i o n  w i l l  r equi re  approximately 3 .0  miles of new 
fence . 

3 .  	 The D i s t r i c t  w i l l  have a q u a l i f i e d  r a r e  p l a n t  b i o l o g i s t  inspec t  the  
f lagged access  road and o ther  cons t ruc t ion  a c t i v i t i e s  i n  the  a reas  
where the  p l a n t  has  been located i n  the  p a s t ,  and r e rou te  these  
f e a t u r e s  i f  p l a n t s  a re  found and i f  determined f e a s i b l e  by the  BLM. 

4 .  	 A mini-s tudy i s  t o  be implemented by the  D i s t r i c t  t o  determine the  
success  of vege ta t ive  manipulation and t r ansp lan ta t ion  of seeds o r  
a d u l t  specimens i n t o  new h a b i t a t .  This s tudy w i l l  e n t a i l  c l e a r i n g ,  
with a c rawler  t r a c t o r ,  two o r  more p l o t s  0 . 2 5  t o  0 . 5  ac re s  i n  s i z e  
of sagebrush scrub adjacent  t o  e x i s t i n g  populat ions but  no t  
conta in ing  p l a n t s .  In  one of these p l o t s ,  adu l t  p l a n t s  from the 
inundat ion zone, a s  wel l  a s  seed from the  p l an t  would be p lan ted  i n  
the  d i s tu rbed  s i t e  to determine the  f e a s i b i l i t y  of e s t a b l i s h i n g  
p l a n t s  i n  a r e a s  not  a l ready  occupied. The o the r  c l ea red  p l o t  would 
be l e f t  a s  a con t ro l  t o  compare t o  the  p lan ted  p l o t ,  a s  wel l  a s  t o  
determine whether the p l a n t  w i l l  p ioneer  the d is turbed  s i t e .  One of 
t he  o b j e c t i v e s  of t h e  mini-study i s  t o  determine i f  the  p l a n t  i s  a 
pioneer  o r  an e a r l y  s e r a 1  spec ies  thereby depending on o r  p re fe r r ing  
d i s tu rbed  s i t e s .  Fur ther ,  i t  has been hypothesized t h a t  heavy 
graz ing  p res su re  i n  the  sagebrush complex around the r e se rvo i r  s i t e  
may have allowed sagebrush t o  increase  i n  dominance, thus a f f e c t i n g  

4 - a  



this sensitive species, as it has been observed to prefer open areas 

within the sagebrush complex but rarely occurs in dense sagebrush 

stands. Such a mini-studywould likely provide data and specific 

observations that may help to prove or nullify this hypothesis. The 

cleared plots will be fenced as discussed above and monitored 

annually for a period of five years with appropriate quantitative 

measurements taken to determine success. 
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5.0 ENVIRONMENTAL COMMITMENTS 


In conjunction with the filing of this environmental impact statement, 
the Bureau of Land Management (BLM), U. S.  Forest Service (USFS) ,  and 
Bureau of Reclamation (USBR) make the following environmental commitments. 
The agency responsible for each commitment is noted and a reference to the 
section of the Supplemental Draft EIS or Final EIS where additional 
discussion of the commitment can be found is provided. 

Bureau of Land Management 


1. 	 Commitments agreed to in the Final Mitigation Plan for Muddy 
Creek Reservoir in Chapter 3 . 0  of this document, including 
wetlands, big game, the rare plant, and water quality. 

2. 	 Commitments agreed to in relation to the U. S .  Fish and 
Wildlife Service Biological Opinions in Chapter 4 .0  of this 
document. 

3. 	 Responsibility for ensuring that the following mitigation 

measures not specifically covered in the Final Mitigation Plan 

(Item 1, above) are required and followed as a condition of the 

Right-of-Way for the Muddy Creek site. 


Soils - Site specific runoff, erosion, revegetation, and 
sediment control measures will be developed in a construction 
and operations plan and will be followed during construction. 
(Section 4.4.2.2 and Appendix C ,  SDEIS). 

Air Quality - Mufflers, filters and appropriate dust control 
techniques will be implemented during construction (Section 
4 . 4 . 5 . 2 ,  SDEIS). 

Visual Resources - Material site(s) and road cut(s) will be 
graded, sloped, contoured, and revegetated following construction 
(Section 4.4.11.2, SDEIS). A plan for these activities will be 
developed in conjunction with the construction and operations 
plan. 

Cultural Resources - Intensive cultural resources inventories 
will be completed for both the reservoir and adjacent areas 
prior to construction. Appropriate consultation with the State 
Historic Preservation Office and the Advisory Council on 
Historic Preservation regarding eligibility of properties for 
the National Register of Historic Places and potential impacts 
will be undertaken. (Section 4.4.13.2,SDEIS). 

Transportation - Accepted traffic control measures will be 
instituted during construction (Section 4.4.17.2,SDEIS). 
Roadway modifications will comply with all Federal and State 
highway standards and specifications. 
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Aquatic Resources - Monitor selenium levels in fish in Muddy 
Creek Reservoir annually for five years following dam closure. 

4 .  	 Responsibility for ensuring that the proponent completes a 
detailed recreation facilities and access plan, and constructs 
the approved facilities and access routes in accordance with 
that plan as a condition of the Right-of-wayfor the Muddy 
Creek site (Section 1 . 4 . 3 . 2 ,  FEIS). 

U. S .  Forest Service 

None 


Bureau of Reclamation 


1. 	 Responsibility for ensuring that the Agreement to provide for 
water substitution is limited to substitution between Muddy 
Creek Reservoir and Green Mountain Reservoir (Sections 1.1 and 
Chapter 2 .O, FEIS) . 

2 .  	 Responsibility for establishing conditions under which a 
substitution made possible by the Agreement, referenced in Item 
1 above, will be implemented, and for ensuring appropriate NEPA 
compliance if future substitutions or exchanges are authorized 
which have impacts different from those disclosed in this FEIS 
(Chapter 2.0,  F E I S ) .  

3 .  	 Responsibility for ensuring an annual public disclosure of 
proposed Muddy Creek Reservoir operations as part of the Ruedi-
Green Mountain Reservoirs endangered species conservation 
releases for instream flow maintenance annual public meeting. 
The meetings will include federal, state, and local government 
agencies concerned as well as water user, conservation, and 
public interest groups. Agency input and public comments will 
be addressed within the operational constraints, demands, and 
flexibilities of the  water management agencies (Section 1.2.1, 
FEIS). 
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6.0 PUBLIC MEETINGS AND WRITTEN COMMENTS AND RESPONSES - DRAFT EIS 

Comments on the Draft EIS (DEIS) were received during public meetings 
on October 2 ,  1987 in Steamboat Springs, Colorado; October 6 ,  1987 in 
Denver, Colorado; October 7, 1987 in Kremmling, Colorado; and October 8 ,  
1987 in Yampa, Colorado. Transcripts of these meetings were prepared by 
the U.S. Forest Service. Written comments were received during the comment 
period following distribution of the DEIS. The comment letters received 
are reproduced in this chapter. Accompanying each identified comment is a 
response. Some of the responses give supplementary information or a 
reference to the appropriate section of the Draft EIS, Supplementary Draft 
EIS. or Final EIS. 

The eighty-six comment letters have been grouped as to type of agency 

(federal, state, county/municipal, conservation groups, and individuals), 

and numbered sequentially. comments are referenced to the index number of 

the commenting agency and then are numbered consecutively within the 

comment letter (e.g. Index Number 1-12 refers to the 12th comment from the 

Army Corps of Engineers). The responses to the comments appear adjacent to 

the reproduced comment letter for ease of reference. In addition, to 

permit cross referencing the comment by discipline (aquatic biology, 

economics, etc.), an index to the comments by discipline is included. 
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I N D E X  NO.'/ 

F e d e r a l  Agencies 

1. 

2. 

INDEX OF WRITTEN COMMENTS BY SOURCE 
ROCK CREEK/MUDDY CREEK RESERVOIR 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

AGENCY 

Department of t h e  Army 

Sacramento D i s t r i c t ,  Corps o f  Engineers  

Sacramento,  C a l i f o r n i a  


United States Environmental  P r o t e c t i o n  Agency 

Region V I I I  

Denver, Colorado 


S t a t e  Apencies and R e p r e s e n t a t i v e s  

3 .  	 Department of N a t u r a l  Resources  
S t a t e  o f  Colorado 
Denver, Colorado 

4 .  	 Seniitor Tilman Bishop 
S e n a t e  Chamber 
Denver, Colorado 

5 .  	 S e n a t o r  Paul Powers 
Denver, Colorado 

C o u n t i e s ,  M u n i c i p a l i t i e s .  and Districts 

6 .  

7 .  

8. 


9. 


Grand County Board of Commissioners 

Cour t  House 

Hot Sulphur  S p r i n g s ,  Colorado 


Rout t  County Board of County Commissioners 

steamboat  S p r i n g s ,  Colorado 


Rout t  County Board of County Commissioners 

County Adminis t ra tor  

Steamboat S p r i n g s ,  Colorado 


Ed Pokorney, Coordina tor  

Intergovernmental  A f f a i r s  

Denver Water Department 

Denver,  Colorado 


1-/ Comments a r e  r e f e r e n c e d  t o  t h e  index number of t h e  commenting agency and 
t h e n  are numbered c o n s e c u t i v e l y  w i t h i n  t h e  comment l e t t e r  ( e . g . ,  Index 
No. 1 - 1 2  r e f e r s  t o  the  1 2 t h  comment from t h e  Army Corps o f  Engineers .  
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1 0 .  

11. 


1 2 .  

13. 


14. 


15. 


16. 


1 7 .  

Ken Mitchell 

Director of Planning 

Denver Water Department 

Denver, Colorado 


City of Grand Junction 

Grand Junction, Colorado 


Colorado River Water Conservation District 

Glenwood Springs, Colorado 


Grand County Water and Sanitation District No. 1 

Winter Park, Colorado 


Mesa County Water Association 

Fruita, Colorado 


Municipal Subdistrict 

Northern Colorado Water Conservancy District 

Loveland. Colorado 


Orchard Mesa Irrigation District 

Grand Valley Project 

Grand Junction, Colorado 


Winter Park Water and Sanitation District 

Winter Park, Colorado 


Conserv-atlun.Raftinp. and Other Oraanizations 


18. 


19 


2 0 .  

21 

22  

2 3 .  

24. 

The Audubon Society of Western Colorado 

Grand Junction, Calorado 


Colorado Environmental Coalition 

Denver, Colorado 


Colorado Wildlife Federation 

Denver, Colorado 


Sierra Club 

Rocky Mountain Chapter 

Denver, Colorado 


Kutak Rock & Campbell 

(On Behalf of Colorado Trout Unlimited) 

Denver, Colorado 


Regional Vice President 

Trout Unlimited 

Wheatridge, Colorado 


Colorado River Outfitters Association 

Englewood, Colorado 
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25 .  

26. 


2 7 .  

2 8 .  

2 9 .  

30. 

3 1 .  

Joni Ellis River Tours 

Dillon, Colorado 


Raftmeister 

Vail, Colorado 


Western River Guides Association, Inc. 

Englewood, Colorado 


The Colorado Archaeological Society 

Publishers of Southwestern Lore 

Montrose, Colorado 


Kremmling Area Development Association 

Kremmling, Colorado 


Natural Energy Resources Company 

Palmer Lake, Colorado 


The Quahada Chapter 

Colorado Archaeological Society 

Grand Junction, Colorado 


Attornevs and Individuals 

32.  

3 3 .  

3 4 .  

35. 


3 6 .  

3 7 .  

3 8 .  

3 9 .  

4 0 .  

Ruth Beckley 

Littleton, Colorado 


John T. Benton 

Benton Land and Live Stock Company 

Burns, Colorado 


Mark J. Bernhardt 

Rancho Del  R i o ,  Colorado 


Barbara Blackshear 

Grand Junction, Colorado 


Jim Blugerman 

George t o w n ,  Co 1o rado 


Paul Bonnifield 

Yampa, Colorado 


John J. Browne 

Grand Junction, Colorado 


Steve Butler 

Lakewood, Colorado 


Charles R. Cole 

Attorney at Law 

Grand Junction, Colorado 
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4 1 .  

42.  

4 3 .  

4 4 .  

45.  

4 6 .  

4 7 .  

4 8 .  

4 9 .  

5 0 .  

5 1 .  

5 2 .  

5 3 .  

54. 

55 .  

5 6 .  

5 7 .  

5 8 .  

Sally J. Cole 

Grand Junction, Colorado 


John S. Courtney 

Toponas, Colorado 


Howard S. Cox 

Boulder, Colorado 


Steven C. Downs 

Steamboat Springs, Colorado 


Mr. and Mrs. W. H. Dude' 

McCoy,Colorado 


Denise Ferriman 

Steamboat Springs, Colorado 


Tom Gagnon 

Winter Park, Colorado 


Paul H. Grant 

Grand County, Colorado 


Kit W. Haddow 

Grand Junction. Colorado 81501 


sj .  E. Haggerty 

Grand Junction, Colorado 


Pamela M. Hain 

Sceamboat Springs, Colorado 


Joan Hoffman 

Steamboat Springs, Colorado 


Ingrid Karlstrorn 

Winter Park. Colorado 


Peter M. Lagerman 

Longmont, Colorado 


James R. Linville 

Steamboat Springs, Colorado 


Stephen Lundy 

Denver. Colorado 


A 1  Marlowe 

Lakewood, Colorado 


Pamela Martin 

Denver, Colorado 
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59. 


6 0 .  

61. 


62.  

6 3 .  

6 4 .  

6 5 .  

6 6 .  

6 7 .  

6 8 .  

6 9 ,  

70. 

71. 


72.  

7 3 .  

7 4 .  

7 5 .  

David G. Mateer 

Boulder, Colorado 


Mr. and Mrs. John McElroy 

Kremmling, Colorado 


Glen A .  Miller 

Grand Junction, Colorado 


Claus Muhlbauer 

Winter Park, Colorado 


Gene Newel1 

Yampa, Colorado 


Katharine Newton 

Gerald S. Hollingworth 

Steamboat Springs, Colorado 


Bernice Overholt 

Kremmling, Colorado 


Chzrla Palmer 

Stesmboat Springs, Colorado 


A l  ?ermut 

Lo... i s v i l l e  , Colorado 


Ct.,,i:les F .  Perry 

Top.Jnas,Colorado 


Mar.? Jean Perry 

Topd)nas, Colorado 


Rex Peterson 

Yampa,  Colorado 


James B. Phelps 

Aurora, Colorado 


John Q. Randolph 

Steamboat Springs, Colorado 


Fred Rasmussen 

Salida, Colorado 


Claudia D. Rector 

Clifton, Colorado 81520 


Daniel L. Ritchie 

Grand River Ranch 

Kremmling, Colorado 
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7 6 .  

7 7 .  

7 8 .  

79. 

80. 


81. 


8 2 .  

8 3 .  

8 4 .  

8 5 .  

8 6 .  

Vickie  Rosenzweig 

Steamboat S p r i n g s ,  Colorado 


Char les  A .  Russell 

Arvada, Colorado 


J a c q u e l i n e  Saputo 

Oak Creek, Colorado 


Rodney L.  S c a r p e l l a  

F o r t  C o l l i n s ,  Colorado 


J a n e  E .  Schleimer 

Boulder ,  Colorado 


John Spezia  

Steamboat S p r i n g s ,  Colorado 


Sidney J .  S p i e g e l  

Steamboat S p r i n g s ,  Colorado 


K i m  Vacariu 

Steamboat S p r i n g s ,  Colorado 


Mrs. Theodore B.  Washburne 

Englewood, Colorado 


Char les  B .  White 

Kirkland & E l l i s  

Denver, Colorado 


Anthony W .  W i l l i a m s  

Will iams,  Turner  & Holmes, P .  C 

Attorneys a t  Law 

Grand J u n c t i o n ,  Colorado 
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PUBLIC MEETINGS ON 

ROCK CREEK/MUDDY CREEK RESERVOIRS 


DRAFI: ENVIRONMENTAL IMPACT STATEMENT 


A s e r i e s  o f  in formal  p u b l i c  meet ings  w a s  h e l d  on t h e  Rock Creek/Muddy 
Creek R e s e r v o i r s  Draft E I S  as  f o l l o w s :  

October  2 ,  1987 Steamboat S p r i n g s ,  Colorado 

October  6, 1987 Denver, Colorado 

October  7, 1987 Kremmling, Colorado 

Octdber  8: 1987 Yampa, Colorado 

While t h e s e  meet ings were informal  i n  n a t u r e ,  a t r a n s c r i p t  o f  each meeting 
vas p r e p a r e d  and is  a v a i l a b l e  f o r  review a t  t h e  U .  S .  F o r e s t  Service 
S u p e r v i s o r ' s  O f f i c e ,  Rout t  Nat iona l  F o r e s t ,  Steambcat Spr ings ,  Co1oraa.o. 
:he agenda f o r  each meet ing i n c l u d e d  a n  i n t r o d u c t i o n  by J e r r y  Schmid:, 
R o u t t  F o r e s t  S u p e r v i s o r ;  a d i s c u s s i o n  o f  purpose and need f o r  t h e  proposed 
p r o j e c t s  and  a d e s c r i p t i o n  o f  t h e  al ternatives ( i n c l u d i n g  a s l i d e  
p r e s e n t a t i o n )  by Bob S p r e n t a l l ,  lampa Ranger Dis t r ic t ;  a d i s c u s s i o n  o f  t h e  
BLY r o l e  i n  t h e  p r o c e s s  by Dave A t k i n s ,  BZM Kremmling Resource Area; a 
q u e s t i o n  and answer p e r i o d  and a comment p e r i o d .  During t h e  q u e s t i o n  and 
answer p e r i o d ,  a p a n e l  was a v a i l a b l e  t o  respond t o  q u e s t i o n s .  Tne p a n e l  
g e n e r a l l y  i n c l u d e d :  USFS r e p r e s e n t a t i v e s ,  BLM r e p r e s e n t a t i v e s ,  Colorado 
D i v i s i o n  o f  W i l d l i f e  r e p r e s e n t a t i v e ,  c o n s u l t a n t s  (Resource C o n s u l t a n t s ,  
I n c .  and BIO/WEST, I n c . ) ,  and a r e p r e s e n t a t i v e  from t h e  Colorado River  
Water C o n s e r v a t i c n  District ( p r o j e c t  p roponent ) .  

A review of t h e  t r a n s c r i p t s  o f  each meet ing  i n d i c a t e s  t h a t  t h e  
q u e s t i o n s  and comments a l l  f a l l  i n t o  one of  t h e  d i s c i p l i n a r y  c a t e g o r i e s  
indexed  f o r  t h e  w r i t t e n  comments. Many i n d i v i d u a l s  who commented d u r i n g  
t h e  p u b l i c  meet ings a l s o  submi t ted  w r i t t e n  comments. The r e s p m s e s  ' t o  
w r i t t e n  comments which f o l l o w  encompass a l l  o f  t h e  comments and concerns 
r a i s e d  a t  t h e  p u b l i c  meetings.  
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In l o c a l  e c o n o r l c  p;oblerm. A l s o .  th i  p o o r  
e o n d l t i o n  o f  Eqerla Creek and t h e  land a u r r o u n d l n s  
I t  are th. result of  mlsus. by t h e  O m e n .  Sinem 
t hey  d c r l v c d  economlc m d  o t h e r  b c n e f l t r  rrm t h e i r  
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J o l l y  Creek.  Shoe and S:ocking Creek.  and H o n e  
Creek.  there 18 a a u b m t a n t i a l  population of large
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Eserla Creek 1s In need of c o n s l d e n b l .  I r r p n v e a e n t .  

I do  n o t  t h l n k  t h a t  I t  1- t h e  Mndatm bf t h e  L'n1t.d 
S t a t e .  Porrmt Servlce t o  buy pr1v.t. land f r o m  
O m e n  who ara e a g e r  t o  a e l l  b u t  f l n d  buyer8 non
e x l r t e n t  or I n  %'my mhort  supp ly .  N o r  do  I b e l l w e  
t h n t  I t  1s the c h a r m  o f  th. U S E  t o  lnvolv.  1ta.lf  
In l o c a l  e c o n o r l c  p;oblerm. A l s o .  th i  p o o r
e o n d l t i o n  o f  Eqerla Creek and t h e  land a u r r o u n d l n s  
I t  are th. result of  mlsus. by t h e  O m e n .  Sinem 
t hey  d c r l v c d  economlc m d  o t h e r  b c n e f l t r  rrm t h e i r  
O m a n h l D .  I fe.1 I t  l a  t h e l r  r . s o m r l b l l l h l .  I f  
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7.0 	 PUBLIC HEARINGS AND WRITTEN COMMENTS AND RESPONSES - SUPPLEMENTARY 
DRAFT EIS 

Comments on the Supplementary Draft EIS (SDEIS) were received during 
public hearings on October 3 ,  1988 in Denver, Colorado; October 4,1988 in 
Kremmling, Colorado; October 5 ,  1988 in Oak Creek, Colorado; and October 6 ,  
1988 in Grand Junction, Colorado. Written transcripts of these hearings 
were prepared by the Bureau of Land Management. Written comments were 
received during the comment period following distribution of the SDEIS. 
The comment letters received and hearing transcripts are reproduced in this 
chapter. Accompanying each identified comment is a response. Some of the 
responses give supplementary information or a reference to the appropriate 
section of the Supplementary Draft EIS or this Final EIS where revisions 
were made to the SDEIS. 

The twenty-threecomment letters have been grouped as to type of 
agency (federal, state, county/municipal, other organizations, and 
individuals) and numbered sequentially,starting with comment letter 101 to 
distinguish the SDEIS comment letters from the DEIS comment letters (which 
start with comment letter 1). Transcripts of the public hearings are 
identified by letter: A, B, C, D. Comments are referenced to the index 
number of the commenting agency and then are numbered consecutively within 
the comment letter (e.g.,Index Number 101-5refers to the fifth comment 
from the Army Corps of Engineers). The responses to the comments appear 
adjacent to the reproduced comment letter for ease of reference. In 
addition, to permit cross referencing the comment by discipline (aquatic 
hio losy ,  ecomm_ics, etc.) ail index to the comments by discipline is 
included. 
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INDEX OF WRITTEN AND PUBLIC HEARING COMMENTS 

BY SOURCE, ROCK CREEK/MUDDY CREEK RESERVOIR 


SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT 


INDEX NO.'/ 


Federal Anencles 


101. 


102. 


103. 


104. 


105. 


AGENCY 


Department of the Army 

Sacramento District, Corps of Engineers 

Sacramento, California 


U. S. Department of Interior 

Bureau of Reclamation 

Great Plains Region 

Billings, Montana 


U. S .  Department of Interior 

Fish and Wildlife Service 

Colorado Field Office 

Golden, Colorado 


U. S .  Department of Transportation 

Federal Highway Administration 

Region Eight 

Lakewood, Colorado 


United States Environmental Protection Agency 

Region VIII 

Denver, Colorado 


State Anencies and ReDreSentatiVeS 


106. 	 Department of Natural Resources 

State of Colorado 

Denver, Colorado 


107. 	 Senator William L. Armstrong 

United States Senate 

Washington, D. C. 


108. 	 Congressman Ben Nighthorse Campbell 

House of Representatives 

Washington, D. C. 


9	Comments are referenced to the index number of the commenting agency and 

then are numbered consecutively within the comment letter (e.g., Index 

No. 101-12refers to the 12th comment from the Army Corps of Engineers. 
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Counties. MuniciDalities. and Districts 


109. 	 Town of Granby 

Granby, Colorado 


110. 	 Grand County Board of Commissioners 

Court House 

Hot Sulphur Springs, Colorado 


111. 	 Grand County Water and Sanitation District No. 1 

Winter Park, Colorado 


112. 	 Town of Kremmling 

Kremmling, Colorado 


113. 	 Kremmling Sanitation District 

Kremmling, Colorado 


114. 	 Mesa County Water Association 

Fruita, Colorado 


115. 	 Municipal Subdistrict 

Northern Colorado Water Conservancy District 

Loveland, Colorado 


116. 	 Summit County Board of County Commissioners 

Breckenridge, Colorado 


Other Oreanizations 


117, 	 Colorado - Ute Electrical Association, Inc. 
Montrose, Colorado 

118. 	 Natural Energy Resources Company 

Palmer Lake, Colorado 


119. 	 Trans Mountain Hydro Corporation 

Golden, Colorado 


120 	 Tri-State Generation and Transmission Association, Inc. 

Denver, Colorado 


Attornevs and Individuals 


121. 	 Kirkland & Ellis 
Denver, Colorado 

122. 	 Glen A .  Miller and Associates 
Grand Junction, Colorado 

123. 	 William E. Rayner 

Kremmling, Colorado 
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Public Hearinvs 

A .  	 Denver Botanical Gardens 
Denver, Colorado 
October 3 ,  1988 

B .  	 County Fairgrounds 
Kremmling, Colorado 
October 4 ,  1988 

C .  	 Oak Creek High School 
Oak Creek, Colorado 
October 5 ,  1988 

D .  	 Bureau of Land Management 
Grand Junction, Colorado 
October 6 ,  1988 

7 -4  




INDEX TO COMMENTS BY DISCIPLINE/TOPIC 
ROCK CREEK/MUDDY CREEK RESERVOIR 

SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT 

DisciDline/ToDic 


Alternatives/Facilities 


Aquatic Biology/T & E Species 


Cultural Resources 


Cumulative Effects 


Economics 


Financing 


Grazing 


Hydraulics/Geomorphology 


Hydrology/Reservoir Operations 


Land Use and Ownership 


Miscellaneous 


Mitigation 


Purpose and Need 


Recreation 


Soils 


Transportation 


USDI/BLM Policy 


Vegetation/Rare Plantpetlands 


Comment Numbers 


101-1, 118-3,118-4,118-5,120-1, 

120-2,121-2,121-3,121-4,121-12, 

121-13,A-9, B-9,C-2 


103-8,103-12,106-1,B-8 


106-10 

101-1, 101-6 


121-19,121-20 


101-2 

101-3,121-16,121-22 


121-21,B-10 


102-2, 103-1,103-2,103-5,103-10, 

103-12,106-9,113-1,114-1,114-2,

IIL-3, 117-1, 119-1,12l-1; 121-5, 

121-6,121-7,121-8,121-9,121-10, 

121-11,121-12,B-6,B-10,B-11 


121-15,121-17 


101-7,102-1,102-3,102-4,A-8 


101-8,103-3,103-7,103-9,103-15, 

103-16,103-17,103-18,103-20, 

105-1,105-2,105-3,105-4,106-2, 

106-4,106-5,106-6,106-7,121-23, 

121-24,123-1 


118-1,118-2 


106-11,106-12,106-13,121-14, 

121-18,B-7 


114-6 


104-1,106-8 


103-4,120-3,D-3 


101-4,101-5,103-6,B-13 
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INDEX TO COMMENTS BY DISCIPLINE/TOPIC 

ROCK CREEK/MUDDY CREEK RESERVOIR 


SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT (continued) 


DisciDline /Topic 

Water Quality 

Wildlife/T & E Species 

Comment Numbers 


114-4, 114-5, 114-6, 114-7, 114-8, 

114-9, 114-10, 114-11, 122-1, 122-2 

122-3, 122-4, D-1, D-2, D-4, D-5, 

D-6, D-7, D-8 


103-11, 103-13, 103-14, 103-19, 

106- 3 
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FEDERAL AGENCIES 
2rnrnent Letter 101 sDonse 

lol'l A. n o t e d  l n  s ~ c c l o n2 . 2 . 2 . 6  sDEIS. cha C o l o r a d o  U a c c l  
ReSoUrssS and Power Development AuchorlCy. ln conJunCtlOl 
w l t h  t h n  River D l s t r l c t  snd  o c h e r  p r o j e c t  proPOnnnCS. I :  
e u r c e n c l y  Lnve.tlgoting small s t o r a g e  s t t e a  In t h e  Frarei 
River b a r l n  as a roluclon t o  water s u p p l y  p rob lems .  The 
Denver Y a c e r  B o a r d  . River  D l s c r l c t  Memorandum 01 
Undcrs t and lng  and Leare r e l a c e d  co t h e  p ropored  p r o f e e l  
would assist cha Dlscelct ln solving p r o b l e m  rs1a:ed C(  
p r e s e n t  and f u t u r e  water needs In Uertcrn Colorado. such a )  
those In the Fraser B s s l n .  Hovavsr. Che Auchorlcy s tudy  i! 
a C  Chs f ~ a s l b l l l t yl e v e l  and  Is c o n a l d c r l n g  I t C U E C Y ~ a .  
roluclona. non.rcruccura1 s o l u t l o n a .  and c o m b l n a t l o n r  01 
chess .  I c  would be premature t o  ancIclpaCe t h e  o u c c o m ~01 

c h s t  study tn t h i n  document. 

The Denver Yater Board c u r r e n r l y  haa the  a b l l l t y  t o  f u l l :  
u r l l l r a  t h r l r  d lva r s lon r  U P B C ~ E ~of Krommllng. T I ,  
proposed p ro jce r  r l l l  not chinee rhe h l s c o r l e  funcclonS 0 

Ullllins fork Rarervolr and v l l l  not ch.rng. the dlverrlon 
by the  Moffat Tunnel d lva r r lon  system. The proposed prolec' 
v l l l  not f apac t  the Frsrcr Barin.  

SLnca a Fraser Rlvcr  * I c e  h a s  n o t  haen s e l e c t e d  t C  I 
d l f f l e u l C  t o  I n c l u d e  In t h e  cunularlve ImpacES S a c C i o n  
P r e j e e t ,  l i e l u d s d  In t h l s  s e c t i o n  ~ e n e r a l l yh a v o  b e e  
l d a n t l f l c d  a n d  have a f a i r l y  h l g h  chance o f  b e l n  
con.trueccd. a t  c h l s  t h e  chts 1 s  not  t he  ease f o r  a Frase 
n1v.r .cluccur.1 .ltsm.cl".. 

10.1.2 Th. Memorandum of Agreement between cha R l v r r  D l s c r l c c ,  
Denver Water  Board. and che  N o r c h c r n  C o l o r a d o  V a t e l  
Conservancy Dlscrlec n o t  only e r t a b l l s h e d  t h e  cond l t lon ,  C O N  

101.2 l eaa lng  w a t e r  from the  proposed rescmolc.  b u t  also resalvoc 
a number o f  ocher l o n g - a t m d l n &  lssuer becvasn cha parcle! 
Involved. Accordingly. the pr lca  per ncre foo t  was n o t  th' 
o n l y  cons ida rac ton .  For a 25-yea r  lease p a r l o d  t h e  R L W I  
Dlstrlcc b e l l w e e  t h e  $250 per acre foo t  t o  be aeespcable. 

Comment Letter 101 Response 

101.3 

'01'4 

101. 5 

101.6 

101.7 

101.8 

(iracly L .  M c N U r F  
Chle f .  Hcaulmtory Unit 4 

~7 0 1  ~ ~ u r i v e ,  Room r211 i ~ ~ ~ 
Grand J u n c t i o n .  Colorado 81500-8719 

About 395 w r e i  of p e b l l c  land would be fenced i rom 
~ r n z l n ~for thc propnssd nltlgatlon The s f frctcd  
altatn~nrs would he chnnged t o  a f f e c t  t lw mltlsatlon 
needs. The Krcmmllng RMF would need t o  be nmrndcd t o  
f L c i i i t a t r  t i lF T~.LI~OIT. f i r  r m  ( s e c t ~ ~ n1 . 9 )  I ~ C I U ~ F I  

the , prnpnscd chmec  t o  sllou a u t h o r l r a t l o n  of the 
rsservolr and t h e  ml t lga t lon  azCaI. 

Your E O ~ C I I C  l a  s p p r a c h c c d .  A* noted In the SDElS f o r  Rack 
Creek, and vhlch hold4 true also f o r  Muddy Creek. 1 C  Is our 
oplnion t h a t  t h e  w j o r  f u n c c l o n a l  value lose would b e  
v l l d l l f a  h a b l r a c .  A d l s c u s r l o n  of  t h e  reasons for  c h l s  
pos tc lon  l a  provldsd ln Chspcar 1 . 0  of ch la  FEE. 

In August 1 9 8 9 .  il .lurvcy vas colaplaced In  coordlnaclon r l c h  
the  Sac rmcn to  DLscrIcC Co d c l l n s a t e  J u r l l d l c c l o n a l  wetlands 
a t  Muddy C r e e k .  A copy of t h e  j u r l ~ d l e c l o n a lw e c l a n d s  
~ u r v e yr e p o r t  1s on f l l e  v i r h  t h e  Wand  Junoclm o f f l c c  o f  
t h e  Sacramento DIscrLCt. A Con~ln iv ine x l r c s  between s o l e l y  
a r c 1 f l c l a l L y  I r r l g o r e d  we t l ands  and natural  v c t l a n d a .  Thin 
f a c t  1 s  chc  p r l m a r y  r e a r o n  vhy  t h e  w e c l s n d s  a n a l y s l n  
cen te red  on a11 wetlands.  not J u s t  f u c l s d l c t l o n a l  wetlands. 
s i n c e  t h e  t v o  t y p e s  c o u l d  not a l w a y s  b e  a c c u r a t e l y  
s a p a r a c e d .  T h e r e f o r e .  t h e  w e t l a n d  a s s e i s m n t  n o t  o n l y  
I d e n t l f l e r  a l l  areas vlCh ve t l and  cha rnecs r l ac t cn .  b u t  also 
Inc ludes  a l l  types of veclandr In the proJecc area. 

Pleas. refer co Responro Ca Comenc 101-1 

ue s ~ r e sv l t h  y o u r  eommcnc. h o w m v ~ r .  we f e l t  t h a t  e h s  
I n f o c n a c l o n  was of l n c a r c r c  t o  the  m a d e =  o f  b o t h  t h e  
v r g c t a t l o n  and v i l d l l f e  eecclons. 

The m l t l g a t l a n  p l a n  for t h e  Muddy Creek proposa l  h a s  been 
s m a r l z e d  In Chrprer 3.0 of t h l a  FEIS. 

Los.n, Ulah 0 4 3 2 1  
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'omment Letter 102 seponse 

, l i r a..3'.,r : I :  

CP-I57 x.' : SES 

Comment Letter 103 Response 

The Flsh and U i l d l l f e  Service ( S l r v l c e l  f inds t h a t  t h e  I:ioim?o?al O r a f t  
Enrlronr?ntal l<~ciciStareren: (SCLIS) i s  u?lI-wI:tea 3-4. q e n e r a l : ~ .  the 
Oescr l i t !cn of  I1ierna:ives and 8ffec:ed Env l rcnment  c h d n t ~ r sd r e  r c m l e t r  dnd 
aC:urale. Horever. sow seeti2ns of rhe Csvlronmenral Ccnse9uences and 
H i  t i D a t l o n  chanters need add! t i o n a l  ln fcrmat ion.  

e S t l o l i l n e d  *ill: :he Denver Ydler  Departrent. :he tdorthcm ColoraC~Wat?r 
Ccwr'ffn:y O',s:rlct. t h e  CIIoreso l i v e r  Ya:er Conrerra:icc l i s t r i c t .  the 

'03.' 	 Zureiu a f  Reclem! l in .  and l o c i i  water users. ue regurs: involveaent o f  the 
CClOr3dO Olvision O f  U l l d l i f e  and l h e  Servlce I n  :he DrCCoSsd m e t l n q s  t o  
Insure Ccncerns regfrdlnq Crnstreem i m b c t s  t o  f l s h  and n l l d l i f e  resources. 
eSDeclaIly enaangered f lsh.  are e l l r e r r e d .  

The H i t i p c t l c n  ChaDler expla lns l m ~ a c t st o  f l s h  and c l i d l l f e  resources and03.3 o , ~ t l i n e sDrcEosed m i t i g i t i o n  wasures; The ~ e t l a n d smitigation Is based on a 
H d b i t a l  Ivaludtion Procedures (HCPl study toncucted at :he Rock Creek anaIWddy ireet D~ODOSE: reservolr sltes.  a m  D T O D S ~ ~mlilr)allcn %Itel f o r  each 

103.1 

103'2 

103.3 

1c Is Intended cha t  che annual operatlona merclngs (Scc t lon  
1 . 2 . 3 . 6  SDEIS) lncluda p a r t l c l p a r t o n  by a11 ln te rerced  
agencltr w c h  as Flsh and W l l d l l f s  Senrlca and Colorado 
DLvlilon o f  Ulld l l fe .  as v c l l  as lnpuc from envlromencal 
groups.  ocher lncsrercsd  groups and Che publ ic .  The meetings 
wlll consldar operaclonal enhancement o f  chs upper Colorado 
River water rcorsge snd  de l lvery  gyrcem wichln che 
o p s r a t l o n a l  conat re incr .  demand* and f l e x l b l l i c i a r  of che 
Wac*= m.rugemenc agencis.. 

Willlams Fork R e s e p l ~ l r ,  Denver c u r r e n t l y  has t h e  
% l t y  to  f u l l y  u e l l l z a  t h s l r  d lver r lona  upscream of 
Krcnnllng. This projccc w l l l  not  change tho h i r t o r l c  
funcclenr of W l l l l u r  Fork Resei-mlr  and v l l l  not  change 
the  d i v e r s i o n s  by che Moffat 1unn.l dlvnrr lon  system. 

Sublc l cue lon  of waCeC involvlns Green flountaln Rassrvolr and 
t h e  propo9cd raservolr "111 be the  s u b J s e t  of an agreement 
between cha Unlcsd S c a t e s  (DePartmenC of Ch* Incsr ior) .  che 
Denver W a t e r  B o a r d .  a n d  a p p r o p r l a c e  o c h e r  anrlcies. 
Condlcions under which subs t lcuc lon  can be mads rill require 
* P c C l f l c  npprovsl of  the  Secre ta ry  of t h e  Inferlor (asc lng
through cha Bureau of Reclamation) p r l o r  to the  lmpleaenca~lon 
Of Chls agrcrmenc. Aa naced ln Section 1.1 cha SDEIS is chs 
Bureau of Rcclamaeton~sN E P A  compliance iocumenc for  chi,  
Vropoacd a c t l o n .  I f  f u t u r e  o u b r t l t u t i o n s  or exchanges are 
Proposed vhlch have lmpaccs d l f f a r t n t  from those d l s s l o r a d  i n  
the S D E I S .  a d d l t l a n a l  NEPA compllanco r l l l  be requl rsd  by cha 
Secre ta ry  o f  che I n t e r l o r .  The Agreement w i l l  be l l n l t c d  t o  a 
* u b s e l t u c l o n  o f  water batusen Green flouncaln and Muddy Creek 
Ressrvolrs. T h e r e f o r e .  t h e  proposed p r o j e c t  "111 noc impacc 
t h e  ra fersnead  raaeh of the  Colorado River. Slnce t h e r e  would 
b* no h y d r o l o g i c  ImpacCr t o  c h i s  reach. cham would be no 
impact. Co rh. aquacle snvlronmenc. 

wa sppcsc la ta  your eomcnc. Iha r p l a n a t l o n  for cho 200 
acre.. .C egarla creek 1s a h o w  tn Table 5 . 2 . 0 . 2  whlrh 
explain.  rhe beaver model. Slnss a hlgh SI value Is 
achieved r l t h  less than 100 parcsnc trees or woody ahrubr 
( a c t u a l l y  only 25.20 psrcenc would bs needed. The rnclra 
m l t l g a c l m  area does not  need LO h a w  craea or shrubs) hance 
only  p o r t l o n  would be p l m c e d .  A n1mll.r axplanaclon 
applies t o  Muddy Creek. The HEP evaluation and use In 
m l t l g a t i o n  Is explalnsd In more data11  f o r  fluddy Creak In 
Chapcsr 2 .0  of ch ls  FEIS and In  the  Muddy Creak Uiclgatlon
Plan (~hmpcor1.0  =IS). Please refer t o  chase docmenca 
whleh have e l a r t f l e d  the  quemtlons you ralra. 
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Comment Letter 103 Response 

11-11 1.2.3.4 Paraoram one dlsculscs Annual Rlrer Ooeratlon 

103.5 I 
103. 

I not r t . . tn tncii wetland functtons. Ac~ora ln9t o  the 

2 

:omment Letter 103 ~sponie 

103.8 

103.9 I 

103.101'-~' 

4-76 

103-11 

4-157 


103.12 I 


U.S. S ~ l lCanscrvatlon Scrrlcc. Soli Survey S t a f f  
11975:l-21, 1 0 1 1  I s  I I m I l t a  to tcrr~str la lsl tvat lon 
and Ih.llC. "atcrs. Thtrt iorL.  arcas arc  not 
considered l o  have so i l  I f  the surface I s  Pennancntl 
covered by a m  "atcr. 

4.1.6.4 

1.3.7.1 

4.1.7.2 


4.3.7.4 


4.1.8.1 

4.4.7.4 


I -



omment Letter ,103 wponee 

Them are  no d l f f e r m c a ,  In flow p r o j e c t e d  for rhs  Colorado
'03"* 	R l v c r  nhnva noddy Creek ( S e n  Rc.ponge L O  Comment 101.2) 

D l f f e r c n c a q  In f l o w  on tha Coloiado R l v e r  brlov Lif ldy Creek 
are p r r s e n r r d  In d a r n 1 1  I n  S ~ c t l o n1. L 1 , l O  SDEIS (at the 
Krcrnmllng and Dorsero gages)  DIf fcrence ,  I n  flow for t h e  
Llluc Rlvr r  would be Idenrlcal  co chore d l s c z ~ r c r d  I n  Sectlon 
4 . 3 . 3 . 4  f o r  R o c k  C r e e k  Re3ervolr. a s  noted I n  S a c t I o n  
b . h . 3 . h .  T!wm 1 1  no d l r c u r r l o n  of Impacts co fliharles In 
thc.c a r e a s  under t h e  V e s t  S l o p e  demnnd f o r  Chc renlnns 
c l t e d  I n  Rcsponre LO Comment 103-10. Flnal hydroloRIc data 
f o r  Lhe XoOdy C r e e k  slrernrclve .re d l r c u s s e d  ln Secrlon 
1 . 4 . 3 . 6  o f  Chis FEIS. 

I
4-161 4 . 8 . 1  

103.13 

2 . 4 . 2  103.14 	A more ChoriuRh crplanatlon of  chc elk DDdP 1 Eound I"  
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8.0  COORDINATION AND CONSULTATION 

The scope of environmental issues to be addressed in this Environmen
tal Impact Statement and the alternatives for analysis were developed in 
close coordination with numerous agencies and individuals. Attempts to 
inform and involve the public were directed to all groups which might have 
an interest in either the Rock Creek or Muddy Creek alternative. A list of 
preparers was included in the DEIS and SDEIS and is not repeated here. 

Consultation and coordination have included pre-scoping and public 

scoping meetings, meetings on issues and status of the environmental 

statement and mitigation planning with interested Federal and State agen

cies as well as public meetings on the Draft EIS (DEIS) and public hearings 

on the Supplemental Draft EIS (SDEIS). A synopsis for each public scoping 

meeting was prepared and circulated to cooperating and interested agencies.

A transcript for each public meeting on the DEIS and public hearing on the 

SDEIS was prepared. The list of issues in Section 1.2.4 is a direct result 

of the scoping process. The following specific coordination and 

consultation activities have taken place. 


Summer 1985 - - - - -

July 31, 1,985 - - - -

August 1, 1985- - - -

August 2 ,  1985- - - -
September 3-5,1985 -

September 10, 1985- -

September 26, 1985- -

September 27 ,  1985- -

October 9. 1985 - - -

Pre-scopingmeetings between Forest Service and 

interested Federal and State agencies (including 

those considered as candidates for cooperating 

agency involvement). 


Public scoping meeting in Kremmling, Colorado. 


Public scoping meeting in Yampa, Colorado. 


Public scoping meeting in Denver, Colorado. 


EIS coordination meeting in Steamboat Springs, 
Colorado with Bureau of Land Management (BLM), U . S .  
Fish and Wildlife Service (USFWS), Environmental 
Protection Agency (EPA), U.S. Army Corps of Engineers 
(COE), and Colorado Division of Wildlife (CDOW). 

Meeting in Denver with Bureau of Reclamation and 

representatives of Boyle Engineering (under contract 

to Colorado Water Resources and Power Development 

Authority) to discuss hydrologic and reservoir 

operation modeling, 


Wildlife Work Group meetings in Kremmling, Colorado, 

and Steamboat Springs, Colorado,with BLM, USFWS, 

COE, and CDOW. 


EIS management meeting in Steamboat Springs, with BLM. 


Final scope of work for EIS distributed to cooperat

ing agencies for review and comment. 
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October 10, 1985- - -	 Special scoping meeting in Frfsco, Colorado, for 
representatives of the Denver Water Board and Metro
politan Water Providers. 

November 25, 1985 - -	 Wildlife Work Group meeting in Kremmling, Colorado, 
with USFWS, BLN, COE, and CDOW. 

January 9, 1986 - - -	 EIS coordination meeting on recreation issues in 
Yampa, Colorado, with BLX. 

January 10, 1986- - - EIS management meeting in Yampa, Colorado, with BLN. 

February 10-11,1986-	EIS coordination meeting in Steamboat Springs, 
Colorado, with USFWS, BLM, COE, EPA, CDOW, and Grand 
County. 

March 27, 1986- - - -	 404 Permit, wetlands, and mitigation meeting with COE 
in Grand Junction, Colorado. 

May 6 ,  1986 - - - - -	 EIS coordination meeting in Steamboat Springs, 
Colorado, with BLM. 

May 20, 1986- - - - -	 Wildlife Work Group meeting in Steamboat Springs, 
Colorado, with USFWS, BLM, and CDOW. 

May 25,  1986- - - - -	 Meeting with Denver Water Board representatives in 
Denver, Colorado, on Blue River exchange hydrology. 

June 20, 1986 - - - -	 EIS management meeting in Steamboat Springs, 
Colorado, with BLM. 

July 22, 1986 - - - -	 EIS coordination meeting in Steamboat Springs, 
Colorado, with BLM and EPA. 

August 27, 1986 - - -	 EIS management meeting in Steamboat Springs, 
Colorado, with BLM. 

October 1, 1986 - - -	 Distribution of preliminary draft of Chapters 1-4 of 
EIS to cooperating agencies (and EPA and CDOW) for 
review. 

October 29, 1986- - -	 Wildlife Work Group meeting on mitigation issues in 
Steamboat Springs, Colorado,with BLM, USFWS, COE, 
EPA, and CDOW. 

October 30, 1986- - -	 Mitigation issues field trip in Rock Creek and Muddy 
Creek drainages to assess mitigation potential of 
various sites with BLM, USFWS, COE, EPA, and CDOW. 

October 31, 1986- - -	 EIS management meeting in Steamboat Springs, 
Colorado, with BLM. 

December 1, 1986- - -	 EIS management meeting in Steamboat Springs, 
Colorado, with BLM. 
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December 16, 1986 - -	 Mitigation issues and alternatives meeting in Grand 
Junction, Colorado, with BLM, USFWS, COE, and CDOW. 

December 31, 1986 - -	 Meeting with BZM regional hydrologists at Muddy Creek 
to discuss channel stability concerns. 

January 28 ,  1987- - -	 Colorado River Water Conservation District Board 
meeting in Silver Creek, Colorado (open t o  public). 
A summary of EIS issues, impacts, and proposed 
mitigation for both Rock Creek and Muddy Creek 
alternatives was presented. 

February 4 ,  1987- - -	 Meeting on mitigation alternatives in Grand Junction, 
Colorado, with BIM, USFWS, COE, and CDOW. 

February 9-10,1987 -	 EIS management meetings in Steamboat Springs, 
Colorado, with BLM. 

February 10, 1987 - -	 Meeting on mitigation alternatives in Kremmling, 
Colorado, with BLM, USFWS, and CDOW. 

May 5 - 6 ,  1987 - - - -	 EIS management meetings in Steamboat Springs, 
Colorado, with BLM. 

May 28, 1987- - - - -	 Joint USFS and BLM visit to Rock Creek and Muddy 
Creek sites. 

May 28. 1987- - - - -	 Xeecing with representatives of Trout Unlimited to 
discuss Rock Creek mitigation and visit Egeria Creek. 

May 29, 1987- - - - -	 EIS management meeting in Steamboat Springs, 
Colorado, with BLM. 

July 9, 1987- - - - -	 Meeting and site visit on mitigation measures wLth 
River District, BLM, COE, USFWS, and CDOW. 

August 25,  1987 - - -	 Meeting to discuss proposed mitigation measures, 
Steamboat Springs, Colorado, with BLM, USFWS, COE 
and others. 

August 26, 1987 - - - Distribution of DEIS for public and agency review. 

October 2 ,  1987 - - - Public meeting on DEIS, Steamboat Springs, Colorado. 

October 6 ,  1987 - - - Public meeting on DEIS, Denver, Colorado. 

October 7, 1987 - - - Public meeting on DEIS, Kremmling, Colorado. 

October 8, 1987 - - - Public meeting on DEIS, Yampa, Colorado. 

October 23, 1987- - - USFS meeting with EPA in Steamboat Springs, Colorado. 

November 23, 1987 - -	 EIS management meeting in Steamboat Springs, Colorado, 
with BLM. 
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December 30, 1987 - -	 USFS and BLM meeting in Denver, Colorado, with 
Department of Interior Office of Environmental Project 
Review and COE, USBR and EPA. 

January 5 ,  1988 - - -	 Coordination meeting between USFS and BLM in Steamboat 
Springs, Colorado. 

February 2, 1988- - -	 Mitigation meeting in Grand Junction, Colorado, 
with USFWS, CDOW, Colorado National Heritage 
Program, COE and BLM. 

February 16, 1988 - -	 EIS management meeting in Steamboat Springs, Colorado, 
with BLM. 

March 10, 1988- - - -	 USFS and BLM meeting with USDI Office of Environmental 
Project Review in Denver, Colorado. 

March 14, 1988- - - -	 USFS meeting with BLM on Supplementary Data Report in 
Steamboat Springs, Colorado. 

April 19, 1988- - - -	 USFS/EPA water quality work group meeting in 
Denver, Colorado, to discuss Blue River modeling. 

April 20, 1988- - - -	 BLM meeting in Kremmling, Colorado, for rafting 
interests. 

May 2 5 ,  1988- - - - -	 Meeting on Muddy Creek recreation plan/facilities 
in Kremmling, Colorado, with CDOW, Colorado 
Division of Parks and Outdoor Recreation, USFWS, 
and Grand County. 

June 30, 1988 - - - -	 Meeting to discuss comments on Supplementary Draft 
EIS in Kremmling, Colorado, with USFWS, CDOW, COE 
and USBR. 

August 15, 1988 - - - Distribution of SDEIS for public and agency review. 

October 3 ,  1988 - - - Public hearing on SDEIS, Denver, Colorado. 

October 4,1988 - - - Public hearing on SDEIS, Kremmling, Colorado. 

October 5 ,  1988 - - - Public hearing on SDEIS, Oak Creek, Colorado. 

October 5 ,  1988 - - -	 BLM and USFS coordination meeting with USBR in Yampa, 
Colorado. 

October 6, 1988 - - - Public hearing on SDEIS, Grand Junction, Colorado. 

October 6 ,  1988 - - -	 Meeting on mitigation plan with USFWS, EPA, CDOW, COE 
and USBR in Grand Junction, Colorado. 

October 26, 1988- - -	 Biological Assessment submitted for informal review 
to USFS. 
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November 21, 1988 - -	 BLM and USFS meeting with EPA, USFWS and COE on 
mitigation issues in Denver, Colorado. 

November 28, 1988 - -	 BLM and USFS EIS management meeting, with USBR in 
Steamboat Springs, Colorado. 

January 9, 1989 - - -	 BLM and USFS meeting on mitigation plan with USFWS, 
EPA, COE and CDOW in Steamboat Springs, Colorado. 

January 10, 1989- - - EIS management meeting in Steamboat Springs, Colorado. 

January 24, 1989- - -	 Revised Biological Assessment submitted to USFWS for 
formal consultation. 

February 2 ,  1989- - -	 BLM and USFWS meeting with USFWS, EPA and CDOW on 
mitigation plan in Denver, Colorado. 

March 9, 1989 - - - -	 BLM and USFS meeting with USFWS, EPA, COE, USBR and 
CDOW on mitigation plan in Lakewood, Colorado. 

March 9-10,1989- - - EIS management meeting, with USBR. 

April 13, 1989- - - - BLM and USFWS meeting on Biological Opinion. 

April 21, 1989- - - -	 BLM, USFWS, Colorado Department of Natural Resources, 
Colorado Water Conservation Board meeting with 
Colorado River Water Conservation District on 
Biological Opinion and mitigation plan. 

May 4 ,  1989 - - - - -	 BLM, USFWS, USBR meeting with Colorado River Water 
Conservation District on Biological Opinion (fish). 

May 16, 1989- - - - -	 BLM, USFWS, Colorado Water Conservation Board, 
Colorado Water Congress meeting with Colorado River 
Water Conservation District on Biological Opinion 
(fish) . 

May 24, 1989- - - - -	 BLM, USFWS, Colorado Water Congress meeting with 
Colorado River Water Conservation District on 
Biological Opinion (fish). 

May 30, 1989- - - - -	 BLM, USFWS, COE, EPA, meeting to discuss wetlands 
issues 

June 5, 1989- - - - -	 BLM, USFWS, Colorado Water Congress meeting with 
Colorado River Water Conservation District on 
Biological Opinion (fish). 

June 12, 1989 - - - -	 BIM, USFWS, Colorado Water Congress meeting with 
Colorado River Water Conservation District on 
Biological Opinion (fish). 

August 1, 1989- - - -	 BLH, USFWS, Colorado River Water Conservation 
District meeting on Biological Opinion (plant). 
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September 1, 1989 - -	 BLM, COE, CDOW meeting on jurisdictional 
wetlands survey. 

September 12, 1989- -	 BZM, USFS, USBR meeting to review draft FEIS and 
Muddy Creek mitigation plan. 

November 8, 1989- - -	 BIM and USFS meeting to review USFS comments on 
FEIS. 

November 20, 1989 - -	 BLH and COE meeting to review results of 
jurisdictional wetlands survey. 
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TABLE A.1 


Muddv Creek Reservoir--Dischaw Summary 


Metro Denver Lease Demand 

Fish and Wildlife Semice Draft MOU 

Summary Table 



- -  
7/13/89 

MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
I FISH AND WILDLIFE SERVICE DRAFT MOU - -

I--METRO DENVER LEASE--I 

WATER INFLOW FLOW DIFF PERCENT 

YEAR TO BELOW IN CHANGE 

OCT 

NOV 

DEC 

JAN 
FEB 

MAR 


1962 APR 

MAY 

JUN 
JUL 
AUG 

SEP 

OCT 

NOV 

DEC 

JAN 
FEB 

MAR 

1963 APR 

MAY 

JUN 
JUL 
AUG 

SEP 

OCT 

NOV 

DEC 

JAN 
FEB 

MAR 


1964 APR 

MAY 

JUN 
JUL 
AUG 

SEP 


RES RES FLOW 


77 12 -64 -84 
61 62 2 3 
35 37 2 4 
53 55 2 3 
50 51 2 3 
29 30 2 5 

539 439 -100 -19 
536 534 -1 -0 
238 235 -3 -1 
108 107 -1 -1 
59 65 6 10 
31 85 54 174 
0 12 12 1000* 
0 13 13 1000* 
0 13 13 1000* 
34 35 2 5 
47 48 2 4 
77 78 2 2 

110 112 2 1 
144 40 -104 -72 
38 35 -3 -8 
17 71 54 316 
33 165 132 394 
2 120 118 5832 

16 154 139 882 
28 29 2 6 
22 24 2 7 
21 23 2 7 
23 24 2 8 
27 29 2 6 
80 81 2 2 
201 12 -189 -94 
151 10 - 141 -93 
58 62 4 7 
87 138 51 59 
12 237 224 1825 

1000* actual value equal to infinity 


A.1-1 




- -  - -  
7 / 1 3 / 8 9  

MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
FISH AND WILDLIFE SERVICE DRAFT MOU 

I--METRO DENVER LEASE--I 
WATER INFLOW F L O W  DIFF PERCENT 

YEAR TO BELOW IN CHANGE 
RES RES FLOW 

CFS CFS CFS % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COL 1 2 3 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

1965 	 APR 
MAY 
JUN 
JUL 
AUG 
S EP 
OCT 
NOV 
DEC 
.TAX 
FEB 
MAR 

1966 	 APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
JAN 
FEB 
MAR 

1967 	 APR 
MAY 
JUN 
JUL 
AUG 
SEP 

1 8  50 32 176 
23 2 4  2 7 
19  20 2 8 
17 1 9  2 9 
1 8  20 2 10 
15 17 2 10 

1 3 4  135 2 1 
347 1 2  -336 -97 
349 233 - 116 - 33 

97 96 -1 -1 
99 100 1 1 
57 112 5 4  9 4  
60 63 2 4 
54 56 2 3 
26 28 2 6 
44 45 2 4 
30 3 1  2 6 
6 4  66 2 2 
77 7 8  2 2 

109 43  - 6 6  - 6 1  
15 16 1 4 
5 26 21 409 
4 80 77 2134 

1 5  87 7 2  475 
4 0  42 2 5 
43 44 2 4 
25 27 2 6 
24 2 5  2 7 
32 34 2 5 
80 8 1  2 2 
100 1 0 1  2 2 
1 5 4  12 - 142 - 92 
1 8 0  1 3 3  - 47 - 26 

59 57 -1 - 2  
4 9  125 76 1 5 4  
47 144 97 208 

1000* actual value equal to infinity 

A.1 - 2  
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MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
FISH AND WILDLIFE SERVICE DRAFT MOU 

I--METRO DENVER LEASE--1 
WATER INFLOW FLOW DIFF PERCENT 

YEAR TO BELOW IN CHANGE 

OCT 
NOV 
DEC 
JAN 
FEB 
MAR 

1968 APR 
MAY 
JUN 
JUL 
AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

1969 	 APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
JAN 
FEB 

MAR 

1970 APR 
MAY 
JUN 
JUL 

AUG 

SEP 


RES RES F L O W  

3 1  1 0 3  7 2  229 
38 40 2 4 
35 36 2 4 
46 48 2 3 
52 53 2 3 
4 9  50 2 3 
99 101 2 2 

209 1 2  - 198  -9 4  
280 2 2 1  -59  - 2 1  

9 4  9 3  -1 -1 
1 1 3  1 1 3  1 0 

5 1  105 5 4  106 
45  47 2 5 
6 4  66  2 2 
5 4  55 2 3 
4 9  51 2 3 
47 4 9  2 4 
52 5 3  2 3 

1 6 1  96 -65  -40 
1 9 0  1 8 9  -1 -1 
144 141 - 3  - 2  

68  67 -1 - 2  
1 7  23 6 3 4  
27 8 1  5 4  2 0 4  
7 6  7 9  2 3 
6 1  62  2 3 
57 59 2 3 
6 0  62 2 3 
48 50 2 4 
63 6 4  2 2 

1 5 9  160 2 1 
494 423 - 7 1  - 14 
348 345 - 3  -1 
125 123 -1 -1 

7 4  a0 6 8 
2 a  82 54 1 9 1  

1000* actual value equal to infinity 


A . 1 - 3  
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MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
FISH AND WILDLIFE SERVICE DRAFT MOU 

I--METRO DENVER LEASE--I 
WATER INFLOW FLOW DIFF PERCENT 

YEAR TO BELOW IN CHANGE 
RES RES FLOW 

CFS CFS CFS % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COL 1 2 3 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 

NOV 

DEC 

J A N  
FEB 

MAR 


1971 APR 

MAY 

J U N  
J U L  
AUG 

SEP 

OCT 

NOV 

DEC 

JPi?? 

FEB 

MAR 


1972 APR 

MAY 

J U N  
J U L  
AUG 
SEP 

OCT 

NOV 

DEC 

JAN 
FEB 

MAR 


1973 APR 

MAY 

J U N  
J U L  
AUG 
SEP 


99 101 2 2 
107 108 2 1 
85 87 2 2 
84 86 2 2 
100 101 2 2 
110 112 2 1 
145 74 -71 -49 
212 210 -1 -1 
306 303 - 3  -1 
319 318 -1 -0 
153 159 6 4 
120 174 54 45 
63 65 2 4 
44 45 2 4 
55 57 2 3 
28 30 2 5 
44 46 2 4 
78 79 2 2 
123 125 2 1 
277 206 -71 -26 
262 259 -3 -1 
71 75 4 6 
41 47 6 14 
39 93 54 139 
55 58 2 4 
39 41 2 4 
17 19 2 9 
11 13 2 2 2  
9 13 4 49 
14 15 2 11 
107 108 2 1 
451 371 -80 - 18 
298 295 - 3  -1 
148 147 -1 -1 
89 90 1 1 
37 91 54 145 

lOOO* actual value equal to infinity 


A .  1 - 4  
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MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
FISH AND WILDLIFE SERVICE DRAFT MOU 

[--METRODENVER LEASE--I 
WATER INFLOW F'LOW DIFF PERCENT 
YEAR 


OCT 

NOV 

DEC 

JAN 
FEB 

MAR 


1974 APR 

MAY 

JUN 

JUL 

AUG 

SEP 
OCT 

NOV 

DEC 

JAN 

FEB 

MAR 


1975 APR 

MAY 

JUN 
JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 


1976 APR 

MAY 

JUN 
JUL 

AUG 

SEP 


TO BELOW IN CHANGE 
RES RES n o w  

37 39 2 6 
48 50 2 3 
47 49 2 3 
48 49 2 3 
40 42 2 4 
80 82 2 2 
143 145 2 1 
467 401 -66 -14 
225 222 - 3  -1 
110 109 -1 -1 
54 59 6 11 
7 63 56 750 
45 47 2 5 
52 53 2 3 
37 39 2 4 
30 32 2 5 
38 40 2 5 
48 49 2 3 
99 100 2 2 
330 257 -73 - 22 
394 391 - 3  -1 
122 121 -1 -1 
78 84 6 8 
36 90 54 149 
49 51 2 4 
58 60 2 3 
68 69 2 2 
60 6 2  2 3 
57 58 2 3 
83 84 2 2 
130 131 2 1 
292 220 - 71 -24 
132 129 - 3  - 2  
56 55 -1 - 2  
54 60 6 11 
31 85 54 174 

1000* actual value equal t o  infinity 

A .  1-5 
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MUDDY CREEK RESERVOIR OPEXATIONS--DISCHARGE SUMMARY 
F I S H  AND WILDLIFE SERVICE DRAFT MOU 

\--METRO DENVER L E A S E - - I  
WATER INFLOW F L D W  D I F F  PERCENT 
YEAR TO BELOW I N  CHANGE 

RES RES FLOW 

CFS CFS C F S  % - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
COL 1 2 3 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 
NOV 
DEC 
J A N  
FEB 
MAR 

1977 APR 
MAY 
J U N  
J U L  
AUG 
S E P  
OCT 
NOV 
DEC 
JAN 
FEB 
MAR 

1978 APR 
MAY 
JUN 
J U L  
AUG 
S EP 
OCT 
NOV 
DEC 
J A N  
FEB 
MAR 

1979 APR 
MAY 
JUN 
JUL 

AUG 
S E P  

39 41 2 6 
3 1  33 2 5 
4 9  5 1  2 3 
10 1 3  3 27 
30 32 2 6 
32 34 2 5 
88 90  2 2 
67 6 9  1 2 
14 1 5  1 5 
1 6  2 1 1  1 9 5  1 1 8 4  
27 3 3 1  303 1112  
17 2 1  4 2 1  
36 38 2 6 
32 34  2 5 
24  26 2 6 
39 41 2 4 
40 42  2 4 
72  73  2 2 

183 185  2 1 
415 12  -403  -97  
395 196  - 199  - 5 0  
1 2 1  119  -1 -1 

4 9  77 28 56 
18 106 88 498  
43 45 2 5 
52 54 2 3 
62 6 4  2 2 
5 1  53 2 3 
53 55 2 3 
39 41 2 4 

152  153  2 1 
597 4 7 1  - 126 - 2 1  
422 418 - 3  -1 

9 1  90  -1 -1 
7 1  77 6 8 
4 63 59 1513  

1000* actual value equal t o  i n f i n i t y  

A . 1 - 6  
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MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE 
FISH AND WILDLIFE SERVICE DRAFT MOU 

I--METRODENVER LEASE--I 
WATER INFLOW FLOW DIFF PERCENT 
YEAR TO BELOW IN CHANGE 

RES RE3 m w  

OCT 27 29 2 8 
NOV 47 49 2 3 
DEC 38 39 2 4 
JAN 46 48 2 3 
FEB 45 47 2 4 
MAR 39 40 2 4 

1980 APR 151 152 2 1 
MAY 512 436 -76 - 15 
JUN 169 166 -3 -2 
JUL 77 76 -1 -2 
AUG 79 85 6 8 
SEP 31 85 54 175 
OCT 47 49 2 5 
NOV 46 47 2 4 
DEC 38 39 2 4 
JAN 36 37 2 4 
FEB 52 53 2 3 
MAR 44 46 2 3 

1981 APR 58 59 2 3 
MAY 115 44 -71 -62 
JUN 74 7 1  -3 -4 
JUL 77 9 1  14 19 
AUG 41 389 348 859 
SEP 36 39 4 10 
OCT 59 61 2 4 
NOV 55 56 2 3 
DEC 48 50 2 3 
JAN 60 62 2 3 
FEB 49 50 2 4 
MAR 24 25 2 7 

1982 APR 43 45 2 4 
MAY 270 12 -259 - 96 
JUN 298 170 - 129 -43 
JUL 106 104 -1 -1 
AUG 39 40 1 1 
SEP 51 63 12 23 

1962 AVG 94 93 
thru MIN 0 10 
1982 MAX 597 543 
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MUDDY CREEK RESERVOIR OPERATIONS--DISCHARGE SUMMARY 
FISH AND WILDLIFE SERVICE DRAFT MOU - -

I--METRO DENVER LEASE--! 

WATER INFLOW FLOW DIFF PERCENT 

YEAR 


1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

'I A- -
LYI I 
1978 

1979 

1980 

1981 

1982 


1962 AVG 

thru MIN 

1982 MAX 


TO BELOW IN CHANGE 

RES RES FLOW 


151 143 -8 -5 
42 62 21 49 
60 69 9 15 
100 70 -29 -30 
42 52 10 24 
69 69 -0 -0 
91 a2 -10 -11 
77 77 0 1 
133 133 1 0 
153 154 0 0 
94 94 1 1 
106 106 -0 -0 
109 110 1 1 
109 109 0 0 
a9 89 s 0 
35 a0 44 126 

119 79 -39 -33 
136 133 -4 -3 
105 105 0 0 
55 a1 26 4a 
92 62 -30 -33 

94 93 

35 52 


153 154 


A .  1-8 



TABLE A.2 


Blue River below Green Mountain Reservoir with 


Muddv Creek Reservoir ODerations 


Metro Denver Lease Demand 


Fish and Wildlife Service Draft MOU 


Summary Table 
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7/13/89 
Muddy Creek Reservoir Analysis 

Blue River Below Green Moutain Reservoir 
Fish and Wildlife Service Draft MOU 

East Slope Sales 

Water Historic Simulated Simulated 
Year Month Blue R .  Base Proj ect  Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs)  

_ _ _ - - _ - _ - _ _ - - _ _ - _ _ _ - _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 2 3 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCT 435 280 280 0 0.00 
NOV 332 325 325 0 0.00 
DEC 423 340 340 0 0.00 
JA N  456 340 340 0 0.00 
FEB 559 340 340 0 0.00 
MAR 864 311 311 0 0.00 

1962 APR a02 350 350 0 0.00 
MAY 1375 a9 a9 0 0.00 
JUN 599 281 281 0 0.00 
JUL a45 388 388 0 0.00 
AUG 540 361 361 0 0.00 
SEPT 474 235 235 0 0.00 
OCT 1258 366 366 0 0.00 
NOV aoo 350 350 0 0.00 
DEC 468 367 367 0 0.00 
JAN 200 367 367 0 0.00 
FEB 118 183 i a  3 0 0.00 
MAR 101 137 137 0 0.00 

1963 APR 140 193 193 0 0.00 
MAY 93 60 60 0 0.00 
JUN 85 60 60 0 0.00 
JUL 327 316 266 -50 -15.82 
AUG 351 435 310 - 126 -28.88 
SEPT 396 273 158 -115 -42.03 
OCT 360 426 289 -136 -32.04 
NOV 187 298 298 0 0.00 
DEC 124 302 302 0 0.00 
JAN 122 302 302 0 0.00 
FEB 142 172 172 0 0.00 
MAR 170 145 145 0 0.00 

1964 APR 162 147 147 0 0.00 
MAY 82 60 60 0 0.00 
JUN a0 60 60 0 0.00 
JUL 209 60 60 0 0.00 
AUG 270 152 106 -45 -29.94 
SEPT 500 274 53 - 2 2 1  -80.56 

A.2-1 




- -  - -  
- -  - -  

kl.TT\VI 

Muddy Creek Reservoir Analysis 

Blue River Below Green Moutain Reservoir 


Fish and Wildlife Service Draft MOU 


East Slope Sales 

Water Histor ic  Simulated Simulated 
Year Month Blue R. Base Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2 3 4 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 
NOV 

DEC 
JAN 
FEB 
MAR 

1965 APR 
MAY 
JUN 
JUL 
AUG 
SEPT 
OCT 
L l V  v 

DEC 

JAN 

FEB 
MAR 

1966 APR 
MAY 
JUN 
JUL 
AUG 
SEPT 
OCT 
NOV 

DEC 
JAN 
FEB 
MAR 


1967 	APR 
MAY 
JUN 
JUL 
AUG 
SEPT 

4 7 1  405 37s  - 30 - 7 . 3 1  
216 288 288 0 0.00 
249 286 286 0 0.00 
247 286 286 0 0.00 
235 286 286 0 0.00 
246 292 292 0 0.00 
4 0 1  215 215 0 0.00 

73 60  60  0 0.00 
72 243 243 0 0.00 

746 441 441 0 0.00 
869 49 8 498 0 0.00 
412 301 301 0 0.00 
371 304 304 0 0.00 
372 372 372 0 0.00 
484 387 387 0 0.00 
427 387 387 0 0.00 
429 213 213 0 0.00 
437 1 7 1  1 7 1  0 0.00 
251 1 7 4  174 0 0.00 

58 60  60  0 0.00 
76 60  60 0 0.00 

336 75  58 - 17 - 2 2 . 4 6  
49 8 311 241 - 7 1  - 2 2 . 6 6  
644 649 581 - 68 - 1 0 . 5 4  
423 381 381 0 0.00 
234 252 ' 252 0 0.00 
244 260 260 0 0 .00  
291 260 260 0 0 .00  
285 167 167 0 0.00 
282 1 7 1  1 7 1  0 0.00 
360 215 215 0 0.00 

76 7 4  74  0 0.00 
56 60  60 0 0.00 

237 6 0  60  0 0.00 
544 306 236 - 70 - 2 2 . 7 4  
457 225 1 3 1  - 93 - 4 1 . 5 1  

A .  2 - 2  




- -  - -  
- -  

Muddy Creek Reservoir Analysis 
Blue River Below Green Moutain Reservoir 
Fish and Wildlife Service Draft MOU - -

East Slope Sales 

Water Historic Simulated Simulated 
Year Month Blue R .  Base Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs)- - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 2 3 4 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCT 350 269 199 -70 -25.88 
NOV 298 346 346 0 0.00 
DEC 253 355 355 0 0.00 
JAN 246 355 355 0 0.00 
FEB 241 184 184 0 0.00 
MAR 258 127 127 0 0.00 

1968 APR 528 103 103 0 0.00 
MAY 155 60 60 0 0.00 
J U N  143 60 60 0 0.00 
J U L  457 60 60 0 0.00 
AUG 546 184 184 0 0.00 
SEPT 478 274 274 0 0.00 
OCT 430 310 310 0 0.oo 
NOV 295 372 372 0 0.00 
DEC 307 379 379 0 0.00 
J A N  301 379 379 0 0.00 
FEB 298 379 379 0 0.00 
MAR 299 139 139 0 0.00 

1969 APR 369 150 150 0 0.00 
MAY 56 60 60 0 0.00 
J U N  594 60 60 0 0.00 
J U L  936 157 157 0 0.00 
AUG 596 419 419 0 0.00 
SEPT 437 307 307 0 0.00 
OCT 335 328 328 0 0.00 
NOV 370 362 362 0 0.00 
DEC 323 386 386 0 0.00 
JAN 317 386 386 0 0.00 
FEB 409 386 386 0 0.00 
MAR 463 251 251 0 0.00 

1970 APR 416 26 4  26 4  0 0.00 
MAY 1145 154 154 0 0.00 
J U N  1530 154 154 0 0.00 
J U L  635 338 338 0 0.00 
AUG 651 194 194 0 0.00 
SEPT 461 250 250 0 0.00 

A.2-3 




- -  - -  
Muddy Creek Reservoir Analysis 

Blue River Below Green Moutain Reservoir - -
Fish and Wildlife Service Draft MOU - -

_ - - _ - _ _ _ - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. . . . . . . . . . . . . . . . . . . .  
OCT 404 299 299 
NOV 345 383 383 
DEC 358 396 396 
JAN 358 396 396 
FEB 448 396 396 
MAR 467 274 274 

1971 APR 570 282 282 
MAY 
JUN 

677 
a o i  

1 9 3  
193 

193 
193 

JUL 1243 360 360 
AUG 611 1 5 1  151 
S EPT 450 254 254 
OCT 416 106 306 
??OV 341 380 380 
DEC 328 396 396 
JAN 327 396 396 
FEB 336 396 396 
MAR 440 225 225 

1972 APR 494 176 176 
MAY 450 60 60 
JUN 800 60 60 
JUL 584 255 255 
AUG 579 400 400 
SEPT 46 5 334 334 
OCT 368 304 304 
NOV 334 362 362 
DEC 294 379 379 
JAN 303 379 379 
FEB 302 379 379 
MAR 300 229 229 

1973 APR 296 211 211 
MAY 451 101 101 
JUN 700 101 101 
JUL 1260 403 403 
AUG 571 224 224 
SEPT 430 215 215 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

A.2-4 




- -  
- -  

Muddy Creek Reservoir Analysis 
Blue River Below Green Moutain Reservoir - -
Fish and Wildlife Service Draft: MOU - -

East Slope Sales 


Water Historic Simulated Simulated 
Year Month Blue R. Base Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2 3 4 5 
- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

OCT 480 289 289 0 0.00 
NOV 453 382 382 0 0.00 
DEC 322 389 389 0 0.00 
JAN 305 389 389 0 0.00 
FEB 306 389 389 0 0.00 
MAR 450 274 274 0 0.00 

1974 APR 491 258 258 0 0.00 
MAY 730 173 173 0 0.00 
JUN 1007 196 196 0 0.00 
JUL 767 331 331 0 0.00 
AUG 618 165 165 0 0.00 
SEPT 638 204 204 0 0.00 
OCT 339 300 300 0 0.00 
NOV 262 381 381 0 0.00 
DEC 261 388 388 0 0.00 
JAN 260 388 388 0 0.00 
FEB 254 388 388 0 0.00 
MAR 250 214 214 0 0.00 

1975 APR 482 185 185 0 0.00 
MAY 368 74 74 0 0.00 
JUN 275 73 73 0 0.00 
JUL 776 405 405 0 0.00 
AUG 671 246 246 0 0.00 
SEPT 532 244 244 0 0.00 
OCT 446 272 272 0 0.00 
NOV 264 374 374 0 0.00 
DEC 257 380 380 0 0.00 
JAN 260 380 380 0 0.00 
FEB 290 380 380 0 0.00 
MAR 407 147 147 0 0.00 

1976 APR 331 159 159 0 0.00 
MAY 335 60 60 0 0.00 
JUN 520 60 60 0 0.00 
JUL 249 134 134 0 0.00 
AUG 421 371 371 0 0.00 
SEPT 573 284 284 0 0.00 

A.2-5 




- -  - -  
- -  - -  

Muddy Creek Reservoir Analysis 

Blue River Below Green Moutain Reservoir 


Fish and Wildlife Service Draft MOU 


East Slope Sales 

Water H i s t o r i c  Simulated Simulated 
Year Month Blue R. Base Project Change Percent 

Flows Flows Flows In  Flows Change 
(cfs) (cfs) (cfs) (cfs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2 3 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 375 316 316 0 0.00 
NOV 321 362 362 0 0.00 
DEC 307 368 368 0 0.00 
JAN 287 368 368 0 0.00 
FEB 193 178 178 0 0.00 
MAR 151 141 141 0 0.00 

1977 APR 205 158 158 0 0.00 
MAY 59 95 95 0 0.00 
JUN 173 106 106 0 0.00 
JUL 564 418 228 -191 -45.57 
AUG 756 609 312 -297 -48.80 
SEPT 586 756 756 !? 0.00 
OCT 302 352 352 0 0.00 
NOV 147 182 182 0 0.00 
DEC 172 192 192 0 0.00 
JAN 223 172 172 0 0.00 
FEB 250 169 169 0 0.00 
MAR 187 160 160 0 0.00 

1978 APR 76 149 149 0 0.00 
MAY 58 60 60 0 0.00 
JUN 58 60 60 0 0.00 
JUL 468 60 60 0 0.00 
AUG 497 401 379 -22 -5.40 
SEPT 516 394 360 -34 -8.66 
OCT 306 353 353 0 0.00 
NOV 283 306 306 0 0.00 
DEC 283 302 302 0 0.00 
JAN 285 302 302 0 0.00 
FEB 289 302 302 0 0.00 
MAR 260 256 256 0 0.00 

1979 APR 167 262 262 0 0.00 
MAY 59 68 68 0 0.00 
JUN 413 180 i a o  0 0.00 
JUL 1246 344 344 0 0.00 
AUG 401 302 302 0 0.00 
SEPT 478 246 246 0 0.00 

A . 2 - 6  




OCT 

NOV 

DEC 

JAN 

FEB 

MAR 


1980 APR 

MAY 

JUN 

JUL 

AUG 

SEPT 
OCT 

NOV 

DEC 

JAN 

FEB 

MAR 


1981 APR 

MAY 

JUN 

JUL 

AUG 

SEPT 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 


1982 APR 

MAY 

JUN 

JUL 

AUG 

SEPT 


391 276 

292 374 

292 372 

295 372 

312 372 

363 235 

498 170 

744 86 

999 86 

629 392 

529 ia7 

530 244 

349 356 

289 349 

288 346 

219 346 

151 169 

160 146 

253 274 

138 119 

54 76 


131 139 

451 601 

366 440 

209 252 

169 229 

167 240 

210 240 

218 240 

210 171 

251 163 

68 6 0  


329 6 0  

410 143 

634 404 

388 287 


276 0 

374 0 

372 0 

372 0 

372 0 

235 0 

170 0 

a6 0 

86 0 


392 0 

187 0 

244 0 

356 0 

349 0 

346 0 

346 0 

169 0 

146 0 

274 0 

119 0 

76 0 

129 -10 
259 -342 
440 0 
252 0 
229 0 
240 0 
240 0 
240 0 
171 0 
163 0 
60 0 

60 0 


143 0 

404 0 

287 0 


0.00 
0.00 , 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-7.37 


-56.87 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


A.2-7 




- -  - -  
- -  

Muddy Creek Reservoi r  Analysis  
Blue River Below Green Moutain Reservoi r  

F i s h  and Wildlife S e r v i c e  Draft MOU - -
East Slope S a l e s  

Water H i s t o r i c  Simulated S i b u l a t e d  
Year Month Blue R. Base P r o j e c t  Change P e r c e n t  

Flows Flows Flows In  Flows Change 
(cfs)  (cfs) (cfs)  (cfs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 3 4 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1962 644 303 303 0 0.00 
1963 364 260 236 -24 -9.37 
1964 201 200 166 - 34 -16.79 
1965 355 301 298 -3  -0.84 
1966 365 264 251 -13 -4.95 
1967 291 203 189 - 14 -6.69 
1968 330 198 192 - 6  -2.98 
1969 411 259 259 0 0.00 
1970 588 287 287 0 0.00 
1971 562 297 297 0 0.00 
1972 464 282 282 0 0.00 
1973 469 274 274 0 0 . m  
1974 548 286 286 0 0.00 
1975 395 273 273 0 0.00 
1976 363 249 249 0 0.00 
1977 332 324 282 - 4 1  -12.79 
1978 247 196 192 - 5  -2.37 
1979 374 269 269 0 0.00 
1980 490 264 264 0 0.00 
1981 238 281 251 - 30 -10.65 
1982 272 207 207 0 0.00 

Average 395 261 253 -8 - 3 . 1  
Maximum 644 324 303 0 0.0 
Minimum 201 196 166 -4 1  -16.8 



TABLE A . 3  

M; -

Betro Denver Lease Demand 


Fish and Wildlife Service Draft MOU 

Summarv Table 



- -  
- -  - -  

Muddy Creek Reservoir Analysis
Colorado River A t  Kremmling Gage 

Fish and Wildlife Service Draft MOU - -
Metro Denver Lease 

Water Historic Simulated Simulated 
Year Month Kremmling Base Project Change Percent 

Flows  Flows Flows  In Flows Change 
(cfs) (cfs) (cfs) (cfs)  ( 8 ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 3 4 5 
- - - - _ - - - - - - _ - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

OCT 1005 7 8 1  7 8 5  4 0 . 5 2  
NOV 7 5 4  815 8 1 9  4 0 . 5 2  
DEC 842  7 90 79 4  4 0 . 5 1  
JAN 909 812 8 16 4 0.50 
FEB 1025 817 a 2 2  5 0 . 5 5  
MAR 1394 838 8 4 2  4 0 . 4 9  

1962 APR 3297 2387 2392 4 0 . 1 8  
MAY 4232 2340 2345 4 0 . 1 7  
JUN 2472 1554 1558 4 0 . 2 7  
JUL 2 304 1842 1846 4 0 . 2 2  
AUG 1011 822 826 4 0 . 4 9  
SEPT 7 6 2  6 2 1  625 4 0 . 6 8  
OCT 1413 580 5 8 4  4 0 . 7 0  
NOV 1017 600 6 0 4  4 0 . 7 0  
DEC 669 5 8 1  585 4 0 . 7 0  
JAN 522 684 688 4 0 . 5 9  
FEB 503 568 573 5 0 . 7 9  
MAR 564 612 616 4 0 . 6 6  

1963 APR 613 7 2 1  7 2 5  4 0 . 5 8  
MAY 695 355 359 4 1.14 
JUN 466 4 3 4  438 4 0 . 9 7  
JUL 539 632 636 4 0 . 6 4  
AUG 630 9 5 1  955 4 0 . 4 3  
SEPT 757 6 9 3  698 4 0 . 6 1  
OCT 6 4 1  7 4 0  7 4 4  4 0 . 5 5  
NOV 442 517 5 2 1  4 0 . 8 1  
DEC 277 4 4 9  45  3 4 0 . 9 1  
JAN 278 4 5 2  456 4 0 . 9 0  
F E B  305 330 334 5 1.37 
MAR 336 309 313 4 1 . 3 1  

1 9 6 4  APR 536 524 528 4 0.80 
MAY 1032 401 405 4 1.01 
JUN 765 386 390 4 1 . 0 9  
JUL 565 409 413 4 0 . 9 9  
AUG 819 618 622 4 0 . 6 6  
SEPT 889 7 24 728  4 0 . 5 8  

A . 3 - 1  




- -  - -  
- -  - -  

Muddy Creek Reservoi r  Analysis 
Colorado River A t  Kremmling Gage 

F i s h  and Wildlife S e r v i c e  Draft MOU 

Metro Denver Lease 

Water Historic Simulated Simulated 
Year Month K r e m l i n g  Base P r o j e c t  Change P e r c e n t  

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs) ( % I  

OCT 654 638 642 4 0 .64  
NOV 399 486 490 4 0.86 
DEC 411 454 458 4 0 .89  
JAN 416 461 465 4 0.88 
FEB 390 446 450 5 1.01 
MAR 388 438 442 4 0.93 

1965 APR 967 781 785 4 0.54 
MAY 1647 695 699 4 0.58 
JUN 1875 1327 1332 4 0.32 
JUL 1558 910 9 14 4 0 .45  
AUG 1485 1103 1107 4 0.37 
SEPT 770 702 706 4 0 .60  
OCT 762 761 765 4 0.53 
NOV 837 882 886 4 0.48 
DEC 904 837 841 4 0.49 
JAN 846 818 822 4 0.50 
FEB 853 649 653 5 0.69 
MAR 956 703 707 4 0.58 

1966 APR 617 571 575 4 0.74 
MAY 720 312 316 4 1 .30  
JUN 379 356 360 4 1.18 
JUL 795 533 537 4 0.76 
AUG 787 678 682 4 0 .60  
SEPT 843 922 926 4 0.46 
OCT 631 610 6 14 4 0.67 
NOV 432 446 450 4 0 .94  
DEC 381 391 395 4 1.04 
JAN 420 384 388 4 1 .06  
FEB 448 325 329 5 1 . 3 9  
MAR 589 480 484 4 0 . 8 5  

1967 APR 838 752 756 4 0.56 
MAY 863 334 338 4 1 . 2 2  
JUN 1048 401 405 4 1 .05  
JUL 849 547 551 4 0 . 7 4  
AUG 862 774 778 4 0 . 5 3  
SEPT 755 693 697 4 0 . 6 1  

A .  3-2 



- -  - -  
- -  - -  

Muddy Creek Reservoir Analysis 
Colorado River A t  Kremmling Gage 

Fish and Wildlife Service Draft MOU 

Metro Denver Lease 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Water Historic Simulated Simulated 
Year Month Krcmmling Base Proj ect Change Percent 

Flows Flows Flows In Flows Change 
(cfs 1 (cfs) (c fs )  ( C f S )  ( % I  

1 2 3 4 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCT 604 626 630 4 0.65  
NOV 558 619 623 4 0.68 
DEC 518 622 626 4 0 .65  
JAN 5 34 6 49 653 4 0 .63  
FEB 552 50 4  508 5 0 .89  
MAR 546 412 416 4 0 . 9 9  

1968 APR 938 508 512 4 0 . 8 3  
MAY 9 5 1  610 614 4 0 .67  
JUN 1314 569 574 4 0 . 7 4  
JUL 922 520 5 24 4 0 . 7 8  
AUG 1049 675 680 4 0 . 6 0  
SEPT 80 4  738 742 4 0 . 5 7  
OCT 748 679 683 4 0 . 6 0  
NOV 628 720 724 4 0 . 5 8  
DEC 593 667 6 7 1  4 0 . 6 1  
JAN 586 670 67 4  4 0 . 6 1  
FEB 580 659 663 5 0 . 6 8  
MAR 584 430 434 4 0 . 9 5  

1969 APR 943 659 664 4 0 . 6 4  
MAY 1176 575 580 4 0 . 7 1  
JUN 1 9 6 1  8 2 1  825 4 0 .51  
JUL 1 5 4 5  666 670 4 0 . 6 1  
AUG 883 802 806 4 0 . 5 1  
SEPT 733 7 4 4  749 4 0 . 5 6  
OCT 732 7 9 1  795 4 0.51 
NOV 736 746 7 5 1  4 0 . 5 6  
DEC 745 828 833 4 0 . 4 9  
JAN 627 717 7 2 1  4 0 . 5 7  
FEB 695 684 689 5 0 . 6 6  
MAR 778 578 582 4 0 . 7 0  

1970 APR 1036 902 906 4 0 . 4 7  
MAY 4014 2348 2352 4 0 . 1 7  
JUN 3615 1633 1637 4 0 . 2 6  
JUL 1505 1117 1121 4 0 . 3 6  
AUG 1088 645 649 4 0 . 6 3  
S EPT 770 727 7 3 1  4 0 . 5 8  

A .  3 - 3  




- -  
- -  

- - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - -  - - - - - -  

Muddy Creek Reservoir Analysis
Colorado River At Kremmling Gage - -

Fish and Wildlife Service Draft MOU - -

- ------------------.. - - - - -
OCT a34 783 787 4 0.52 
NOV 800 888 892 4 0.47 
DEC 644 709 713 4 0.57 
JAN 642 703 707 4 0.58 
FEB 740 711 715 5 0.63 
MAR 896 712 717 4 0.57 

1971 APR 1543 1044 1048 4 0.40 
MAY 2882 1792 1796 4 0.23 
JUN 3763 2549 2553 4 0.16 
J U L  2290 1246 1250 4 0 . 3 3  
AUG 1055 584 588 4 0.70 
SEPT 8i i r  704 708 4 0.60 
OCT 727 674 678 4 0.60 
NOV 761 822 826 4 0.51 
DEC 620 702 706 4 0.58 
JAN 567 651 655 4 0.63 
FEB 619 689 693 5 0.65 
MAR 845 657 661 4 0.62 

1972 APR 993 676 680 4 0.62 
MAY 1659 702 706 4 0.58 
JUN 2047 749 754 4 0.56 
J U L  1011 677 681 4 0.60 
AUG 930 825 829 4 0.49 
SEPT 755 765 769 4 0.55 
OCT 655 636 640 4 0.64 
NOV 759 800 a04 4 0.53 
DEC 527 620 624 4 0.66 
JAN 519 601 605 4 0.68 
FEB 523 604 609 5 0.74 
MAR 541 469 473 4 0.87 

1973 APR 683 605 609 4 0.69 
MAY 2394 1361 1365 4 0.30 
J U N  2872 1667 1671 4 0.25 
J U L  2913 1863 1867 4 0.22 
AUG 1201 845 849 4 0.48 
SEPT 854 748 752 4 0.56 

A .  3-4 




- -  - -  
- -  - -  

Muddy Creek Reservoir Analysis 
Colorado River A t  Kremmling Gage 

Fish and Wildlife Service Draft MOU 

Metro Denver Lease 

- - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Water Historic Simulated Simulated 
Year Month Kremling Base Project Change Percent 

Flows Flows Flows In Flows Change 
(c fs )  (cfs) (c fs )  (c fs )  ( % I  

1 2 3 4 5 
- - - _ _ - - - - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OCT 903 733 737 4 0.55 
NOV a35 7ai 785 4 0.54 
DEC 611 691 695 4 0.59 
JAN 596 695 699 4 0.59 
FEB 591 678 683 5 0.66 
MAR aa 7 729 733 4 0.56 

1974 APR 1187 957 961 4 0 . 4 4  
MAY 3527 2301 2305 4 0.18 
JUN 3289 1872 1876 4 0.22 
JUL 1555 1097 1101 4 0.37 
AUG 1007 582 586 4 0.70 
SEPT 996 669 673 4 0.63 
OCT 790 789 793 4 0.52 
NOV 631 764 768 4 0.55 
DEC 521 654 659 4 0.62 
JAN 513 646 650 4 0.63 
FEB 536 671 676 5 0.67 
MAR 562 528 532 4 0.77 

1975 APR 899 606 611 4 0.69 
MAY 1523 852 a56 4 0.48 
JUN la25 1084 1089 4 0.39 
JUL 1591 1047 1051 4 0.39 
AUG 1103 724 728 4 0.56 

' SEPT 862 716 720 4 0.59 
OCT 768 626 630 4 0.65 
NOV 701 aia 822 4 0.51 
DEC 575 700 705 4 0.58 
JAN 563 689 693 4 0.59 
FEB 598 690 695 5 0.65 
MAR 799 539 543 4 0.75 

1976 APR 782 612 616 4 0.69 
MAY 1292 685 690 4 0.59 
JUN 1179 619 624 4 0.68 
JUL 662 541 545 4 0.75 
AUG a05 a io a 14 4 0.50 
SEPT a45 709 713 4 0.59 

A. 3-5 




- -  - -  
- -  - -  

Muddy Creek Reservoir Analysis 
Colorado River A t  Kremmling Gage 

Fish and Wildlife Service Draft MOU 

Metro Denver Lease 

Water Historic Simulated S imulated 
Year Month Krzmmling Base Project Change Percent 

F l o w s  Flows F l o w s  In F l o w s  Change 
(cfs) (cfs) (c fs )  (cfs1 ($1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2 3 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 653 663 667 4 0.61 
NOV 585 639 643 4 0.66 
DEC 573 631 635 4 0.64 
JAN 488 566 570 4 0.72 
FEB 440 422 426 5 1.07 
MAR 331 322 326 4 1.26 

1977 APR 639 603 607 4 0.70 
MAY 477 506 510 4 0.80 
JUN 519 500 504 4 0.84 
JUL 923 969 973 4 0.42 
AUG 1031 1095 iO95 4 0.37 
SEPT 923 968 973 4 0.43 
OCT 556 638 642 4 0.64 
NOV 352 395 400 4 1.06 
DEC 363 403 407 4 1.01 
JAN 424 389 393 4 1.05 
FEB 452 378 382 5 1.19 
MAR 465 448 452 4 0.91 

1978 APR 774 691 695 4 0.61 
MAY 1750 745 749 4 0.55 
JUN 1970 1171 1175 4 0.36 
JUL 1138 546 550 4 0.74 
AUG 835 825 829 4 0.49 
SEPT 896 853 858 4 0.49 
OCT 746 785 789 4 0.52 
NOV 740 743 747 4 0.57 
DEC 525 553 557 4 0.74 
JAN 514 550 554 4 0.74 
FEB 509 536 540 5 0.84 
MAR 462 478 482 4 0.85 

1979 APR 725 826 830 4 0.51 
MAY 2139 1418 1422 4 0.29 
JUN 2443 1606 1610 4 0.26 
JUL 2113 1076 1080 4 0.38 
AUG 948 839 843 4 0.48 
SEPT 826 679 683 4 0.62 

A .  3-6 



- -  
- -  - -  Muddy Creek Reservoi r  Analysis

Colorado River  A t  Kremmling Gage 
F i s h  and Wildlife Serv ice  Draft MOU - -

Metro Denver Lease 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Water H i s t o r i c  Simulated Simulated 
Year Month KreuunlLng Base P r o j e c t  Change Percent 

Flows Flows Flows In  Flows Change 
(cfs) (cfs) (cfs) (cfs1 ($1 

1 2 3 4 5_ _ - _ - _ - _ _ - - _ - - - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OCT 775 659 663 4 0.62 
NOV 592 659 663 4 0.64 
DEC 573 665 669 4 0 .61  
JAN 522 627 631 4 0.65 
FEB 534 613 617 5 0.73 
MAR 568 458 462 4 0 . 8 9  

1980 APR 1028 706 710 4 0.60 
MAY 2869 1532 1536 4 0.27 
JUN 2643 1126 1130 4 0.37 
JUL 1191 948 952 4 0.43 
AUG 930 634 638 4 0.64 
SEPT 802 646 651 4 0.65 
OCT 591 635 639 4 0.64 
NOV 525 596 600 4 0 . 7 1  
DEC 498 564 568 4 0.72 
JAN 401 523 527 4 0.78 
FEB 353 366 371 5 1.23 
MAR 372 357 361 4 1.14 

1981 APR 558 650 654 4 0.65 
MAY 659 585 590 4 0.69 
JUN 564 562 566 4 0.75 
JUL 602 582 586 4 0.70 
AUG 972 1053 1057 4 0.39 
SEPT 842 761 766 4 0.55 
OCT 576 539 543 4 0.75 
NOV 455 490 494 4 0.86 
DEC 376 444 448 4 0.92 
JAN 451 484 488 4 0.84 
FEB 429 448 452 5 1.00 
MA.R 403 374 378 4 1 - 0 9  

1982 APR 573 522 527 4 0.80 
MAY 1113 583 587 4 0.70 
JUN 1592 771 775 4 0.54 
JUL 1221 868 872 4 0.47 
AUG 1133 892 896 4 0.46 
SEPT 841 753 758 4 0.56 



- -  - -  
- -  

Muddy Creek Reservoir Analysis
Colorado River A t  Kremmling Gage - -

Fish and Wildlife Service Draft MOU 

- _ - - - - - - - - _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Metro Denver Lease 

Water Historic Simulated Simulated 
Year Month Kremmling Base Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs)  (cfs) (cfs) (cfs) ($1 

1 2 3 4 5 
- - - - _ - - - - - - - _ - - - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1962 1671 1217 1212 -6 -0.46 
1963 700 628 626 -2 -0.39 
1964 575 521 498 -23 -4.43 
1965 917 742 694 -49 -6.54 
1966 775 679 686 7 1.08 
1967 677 532 512 -21 -3.89 
1968 775 610 588 -22 -3.57 
1969 914 680 686 7 0.99 
1970 1365 985 978 -6 -0.66 
1971 1410 1042 1043 2 0.15 
1972 962 722 727 5 5.69 
1973 1208 91.0 905 -5 -0.60 
19712 1335 989 997 7 0.76 
1975 948 764 765 1 0.12 
1976 798 676 679 3 0.42 
1977 633 663 668 5 0.77 
1978 832 675 623 -51 -7.59 
1979 1061 852 852 -1 -0.09 
1980 1088 781 771 -10 -1.30 
1981 580 615 613 -2 -0.34 
1982 765 634 603 - 31 -4.82 

Average 
Maximum 

952 
1671 

758 
1217 

749 
1212 

-9 
7 

-1.2 
1.1 

Minimurn 575 521 498 - 51 -7.6 

A.3-8 




TABLE A . 4  


Muddv Creek Reservoir Analysis - -Colorado River at Dotsero Gaee 


Metro Denver Lease Demand 


Fish and Wildlife Service Draft MOU 


Summary Table 




- -  
- -  - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

7/13/89 

Muddy Creek Reservoir Analysis 
Colorado River A t  Dotsero Gage - -

Fish  and Wildl i fe  Service Draft MOU 

, Metro Denver Lease 

Water H i s t o r i c  Simulated Simulated 
Year Month Dotsero Base Pro jec t  Change Percent 

Flows Flows Flows In  Flows Change 
(cfs)  (cfs) (cfs1 (cfs1 

1 2 3 4 5 - - _ - - - - - - - - - - _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OCT 1947 1789 1725 -64 -3.59 
NOV 1366 1423 1423 -0 -0.00 
DEC 1229 1173 1173 0 0.00 
JAN 1264 1165 1165 0 0.00 
FEB 1603 1397 1397 0 0.00 
MAR 1961 1408 1408 0 0.00 

1962 APR 5601 4794 4695 -100 -2.08 
MAY 8600 6718 6716 -1 -0.02 
JUN 7243 6340 6337 - 3  -0.05 
JUL 4598 4144 4142 -1 -0.03 
AUG 1737 1546 1546 1 0.03 
SEPT 1185 995 1045 50 5.06 
OCT 2038 1194 1207 1 2  1.05 
NOV 1664 1230 1243 13 1.06 
DEC 1100 996 1009 13 1.30 
JAN 835 994 994 -0 -0.00 
FEB 887 954 954 -0  -0.00 
MAR 961 1011 1011 0 0.00 

1963 APR 1300 1411 1411 0 0.00 
MAY 2461 2233 2129 - 104 -4.66 
JUN 1923 1906 1903 -3  -0.16 
JUL 1021 1122 1121 -1 -0.12 
AUG 1217  1536 1536 1 0.03 
SEPT 1219 1156 1156 -0  -0 .01  
OCT 967 1068 1067 -1 -0.05 
NOV a75 946 946 -0 -0.00 
DEC 589 758 758 -0 -0.00 
JAN 563 734 734 0 0.00 
FEB 571  597 597 0 0.00 
MAR 610 585 585 -0  -0.00 

1964 APR 1039 1030 1030 0 0.00 
MAY 3179 2745 2556 -189 -6.89 
JUN 3400 3173 3032 - 141 -4.44 
JUL 1544 1395 1394 -1 -0.10 
AUG 1352 1149 1150 1 0.05 
S EPT 1177 1013 1013 -0 -0 .01  

A.4-1 




- -  - -  
- -  - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Muddy Creek Reservoi r  A n a l y s i s  

Colorado River At Dotsero Gage 


F i s h  and Wildlife S e r v i c e  Draft MOU 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Metro Denver Lease 

Water H i s t o r i c  Simulated S imula ted  
Year Month Dotsero Base P r o j e c t  Change Percent  

Flows Flows Flows In  Flows Change 
(cfs) (cfs) (cfs) (cfs) 

1 2 3 4 5 

OCT 1015 1001 1001 -1 -0.05 
NOV 814 896 896 0 0.00 
DEC 789 829 829 -0 -0.00 
JAN 743 786 786 0 0.00 
FEB 731 789 789 0 0.00 
MAR 755 808 808 0 0.00 

1965 APR 1711 1528 1528 -0  -0.00 
MAY 4123 3514 3178 -336 -9.56 
JUN 7055 6634 6519 - 116 -1.75 
JUL 4189 3550 3549 -1 - 0 . 0 4  
AUG 2735 2352 2352 1 0.02 

1 1 . 7  nS EPT 1535 ALCL7 1469 50 3 .55  
OCT 1517 1519 1518 -0 - 0 . 0 3  
NOV 1405 1445 1445 0 0.00 
DEC 1389 1319 1319 0 0.00 
JAN 1223 1192 1192 0 0.00 
FEB 1223 1020 1020 0 0.00 
MAR 1434 1185 1185 0 0.00 

1966 APR 1365 1323 1323 -0 -0.00 
MAY 2760 2425 2359 -66 - 2 . 7 1  
JUN 1706 1697 1694 - 3  -0 .18 
JUL 1404 1150 1149 -1 -0.12 
AUG 1237 1127 1128 1 0 . 0 5  
SEPT 1142 1222 1221 -0  - 0 . 0 1  
OCT 1047 1029 1029 -1 -0 .05  
NOV 811 820 820 0 0.00 
DEC 659 665 665 -0 -0.00 
JAN 734 695 695 0 0.00 
FEB 751 629 629 0 0.00 
MAR 1031 924 924 0 0.00 

1967 APR 1580 1497 1497 -0 -0.00 
MAY 2641 2262 2120 - 142 -6 .29  
JUN 3927 3340 3293 -47 -1 .42  
JUL 2051 1756 1755 -1 -0.08 
AUG 1288 1198 1199 1 0.04  
S EPT 1271 1210 1210 -0 -0 .01 

A.4-2 




- -  
- -  - -  

Muddy Creek Reservoir Analysis 
Colorado River At Dotsero Gage - -

Fish and Wildlife Service Draft MOU 

Metro Denver Lease 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


Water Historic Simulated Simulated 
Year Month Dotsero Base Project Change Percent 

Flows Flows Flows In  Flows Change 
(cfs) (cfs) (cfs) (cfs) 

1 2 3 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OCT 1084 1108 1108 -1 -0.05 
NOV 1004 1061 1061 0 0.00 
DEC 888 988 988 0 0.00 
J A N  779 891 891 0 0.00 
FEB 882 835 835 -0 -0.00 
MAR 913 781 781 -0 -0.00 

1968 APR 1453 1027 1027 0 0.oo 
MAY 2661 2526 2328 -198 -7.83 
J U N  5689 5015 4956 -59 -1.18 
J U L  2137 1743 1741 -1 -0.08 
AUG 2075 1700 1701 1 0.03 
SEPT 1311 1195 1245 50 4.21 
OCT 1250 1183 1183 -0 -0.04 
NOV 1103 1191 1191 0 0.00 
DEC 961 1032 1032 0 0.00 
J A N  965 1046 1046 -0 -0.00 
FEB 930 1010 1010 -0 -0.00 
MAR 988 837 837 -0 -0.00 

1969 APR 1988 1772 1707 -65 -3.66 
MAY 4063 3471 3469 -1 -0.04 
J U N  4253 3128 3125 -3 -0.10 
J U L  2879 2007 2006 -1 -0.07 
AUG 1477 1394 1395 1 0.04 
SEPT 1251 1214 1264 50 4.15 
OCT 1425 1486 1486 -1 -0.03 
NOV 1280 1287 1287 0 0.00 
DEC 1066 1147 1147 0 0.00 
J A N  960 1048 1048 -0 -0.00 
FEB 1148 1139 1139 -0 -0.00 
MAR 1221 1024 1024 -0 -0.00 

1970 APR 1653 1523 1523 -0 -0.00 
MAY 8512 6926 6854 -71 -1.03 
JUN 7643 5676 5673 -3 -0.05 
JUL 3227 2846 2845 -1 -0.05 
AUG 1833 1388 1388 1 0.04 
SEPT 1598 1508 1558 50 3.34 



- -  - -  
- -  

- - - - - - - - - - - -  - - - - - - - - - - - -  

Muddy Creek Reservoir Analysis
Colorado River A t  Dotsero Gage 

Fish and Wildlife Service Draft MOU - -
Metro Denver b a s e  

_ - - _ - - _ _ _ _ _ - _ - - - - - - - - - - -- _ - _ - - - - _ - - _ - _ - _ - - - - _ _ _ _ _  ---I-

OCT 1579 1531 1530 -1 -0.03 
NOV 1352 1436 1436 0 0.00 
DEC 1000 1061 1061 -0 -0.00 
J A N  1034 1092 1092 -0 -0.00 
FEB 1200 1172 1172 0 0.00 
MAR 1469 1288 1288 -0 -0.00 

1971 APR 2684 2258 2188 -71 -3.12 
MAY 5533 4452 4451 -1 -0.03 
J U N  8216 7017 7014 -3 -0.04 
J U L  4079 3043 3042 -1 -0.04 
AUG 1755 1282 1282 1 0.04 
SEPT 1572 1428 1470 50 3.54 
OCT 1209 1158 1158 -1 -0.04 
NOV 1206 1263 1263 0 0.00 
DEC 1133 1211 1211 0 0.00 
J A N  1049 1130 1130 -0 -0.00 
FEB 1074 1145 1145 -0 -0.00 
MAR 1385 1200 1200 -0 -0.00 

1972 APR 1807 1493 1493 0 0.00 
MAY 3721 2843 2772 -71 -2.51 
J U N  5675 4393 4390 -3 -0.07 
J U L  1958 1632 1631 -1 -0.08 
AUG 1450 1343 1343 1 0.04 
SEPT 1378 1339 1389 50 3.76 
OCT 1371 1354 1354 -0 -0.04 
NOV 1397 1433 1433 -0 -0.00 
DEC 1066 1155 1155 0 0.00 
J A N  1022 1101 1101 1 0.07 
FEB 1015 1096 1099 3 0.23 
MAR 1110 1040 1040 -0 -0.00 

1973 APR 
MAY 

1283 
5164 

1208 
4218 

1208 
4138 

-0 - ao 
-0,00 
-1.89 

J U N  6996 5806 5802 -3 -0.05 
J U L  5108 4067 4065 -1 -0.03 
AUG 2137 1780 1780 1 0.03 
SEPT 1398 1247 1297 50 4.04 

\ 

A.4-4 




- -  - -  
- -  

Muddy Creek Reservoir Analysis 
Colorado River A t  Dotsero Gage 

Fish and Wildlife Service Draft HOU - -
Metro Denver Lease 

Water Historic Simulated Simulated 
Year Month Dotsero B a s e  Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs) 

--------_---_----_--c___________________---------------------------------------

1 2 3 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OCT 1396 1229 1228 -0 -0.04 
NOV 1266 1208 1208 -0 -0.00 
DEC 1132 1209 1209 -0 -0.00 
JAN 1048 1144 1144 0 0.00 
FEB 1078 1166 1166 0 0.00 
MAR 1462 1307 1307 -0 -0.00 

1974 APR 2050 1823 1823 -0 -0.00 
MAY 7889 6736 6670 -66 -0.98 
JUN 6774 5372 5369 -3 -0.06 
JUL 2879 2429 2427 -1 -0.06 
AUG 1700 1273 1273 1 0.04 
SEPT 1467 1092 1144 52 4.78 
OCT 1312 1314 1314 -1 -0.04 
NOV 1148 1276 1276 0 0.00 
DEC 1035 1164 1164 0 0.00 
JAN 1040 1170 1170 -0 -0.00 
FEB 1110 1247 1247 -0 -0.00 
MAR 1067 1036 1036 0 0.00 

1975 APR 1573 1284 1284 -0 -0.00 
MAY 3527 2938 2865 -73 -2.48 
JUN 6346 5620 5617 -3 -0.05 
JUL 4518 3982 3981 -1 -0.03 
AUG 1953 1573 1573 1 0.03 
SEPT 1450 1255 1305 50 4.01 
OCT 1351 1212 1212 -1 -0.04 
NOV 1266 1379 1379 -0 -0.00 
DEC 1050 1172 1172 -0 -0.00 
JAN 1006 1128 1128 -0 -0.00 
FEB 1141 1236 1236 -0 -0.00 
MAR 1302 1044 1044 0 0.00 

1976 APR 1544 1377 1377 -0 -0.00 
MAY 3547 3019 2948 -71 -2.36 
JUN 3808 3263 3260 -3 -0.09 
JUL 1859 1746 1745 -1 -0.08 
AUG 1464 1466 1467 1 0.04 
SEPT 1381 1196 1246 50 4.21 

A.4-5 


i 



- -  
- -  

Muddy Creek Reservoir Analysis 
Colorado River At Dotsero Gage - -

Fish and Wildlife Service Draft HOU - -
Metro Denver Lease 


Water Historic Simulated Simulated 
Year Month Dotsero Base Project Change Percent 

Flows Flows Flows In Flows Change 
(cfs) (cfs) (cfs) (cfs) 

_ _ - _ - - - - _ - - _ _ - - - - - - - _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 2 3 4 5 
- - _ - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OCT 1192 1205 1205 -1 -0.04 
NOV 1003 1053 1053 0 0.00 
DEC a54 9oa 9oa -0 -0.00 
JAN a16 ago a92 1 0.14 
FEB 786 770 770 -0 -0.00 
MAR 630 624 624 0 0.00 

1977 APR 1123 1090 1090 -0 -0.00 
MAY 1437 1473 1472 -1 -0.10 
JUN 1631 1627 1624 -3 -0.19 
JUL 1311 1360 1358 -1 -0.10 
AUG 1371 1433 1434 1 0.06 
SEPT 1232 1278 1278 -0 -0.01 
OCT 560 1045 1044 -1 -0.05 
NOV 677 719 719 -0 -0.00 
DEC 726 765 765 0 0.00 
JAN 758 722 722 -0 -0.00 
FEB 
MAR 

745 
a i o  

674 
795 

674 
795 

0 
-0 

0.00 
-0.00 

1978 APR 1604 1525 1525 -0 -0.00 
MAY 4178 3585 3181 -403 -11.25 
JUN 7488 6901 6702 - 199 -2.a9 
JUL 3075 2492 2490 -1 -0.05 
AUG 1428 1416 1417 1 0.04 
SEPT 1331 1243 1293 50 4.05 
OCT 1216 1256 1256 -1 -0.04 
NOV 1223 1222 1222 -0 -0.00 
DEC 814 a38 838 -0 -0.00 
JAN 755 7aa 788 0 0.00 
FEB 822 a51 a 5 1  -0 -0.00 
MAR 906 925 925 -0 -0.00 

1979 APR 1422 1527 1527 -0 -0.00 
MAY 5412 4825 4699 - 126 -2.61 
JUN 7841 7019 7016 -3 -0.04 
JUL 4415 3387 3386 -1 -0.04 
AUG 1652 1541 1542 1 0.03 
SEPT 1300 1101 1157 56 5.05 

A.4-6 




- -  
- -  - -  

Muddy Creek Reservoir Analysis 
Colorado River A t  Dotsero Gage - -

F i s h  and Wildlife Senrice Draft MOU 

Metro Denver Lease 

Water Historic Simulated Simulated 
Year Month Dotsero Base Project Change Percent 

Flows Flows Flows In  Flows Change 
(c fs )  (cfs) (cfs) (cfs) 

OCT 1249 1136 1136 -0 -0.04 
NOV 1108 1171 1171 -0 -0.00 
DEC 1081 1169 1169 0 0.00 
JAN 1021 1122 1122 0 0.00 
FEB 1026 1106 1106 -0 -0.00 
MAR 1020 913 913 -0 -0.00 

1980 APR 1645 1326 1326 -0 -0.00 
MAY 5682 4429 4353 -76 -1.73 
JUN 7134 5631 5628 -3  -0.05 
JUL 2462 2228 2226 -1 -0.06 
AUG 1433 1135 1136 1 0.05 
SEPT 1341 1136 1186 50 4.43 
OCT 1053 1099 1099 -1 -0.05 
NOV 981 1048 1048 0 0.00 
DEC 921 984 984 -0 -0.00 
JAN 753 873 873 0 0.00 
FEB 663 678 678 0 0.00 
MAR 668 656 656 -0 -0.00 

1981 APR 1097 1191 1191 -0 -0.00 
MAY 1735 1739 1668 - 7 1  -4,10 
JUN 2553 2566 2563 -3 -0.12 
JUL 1352 1333 1331 -1 -0.10 
AUG 1336 1415 1415 1 0.04 
SEPT 1305 1225 1225 -0 -0 .01  
OCT 1037 1003 1003 -1 -0.05 
NOV 849 881 881 -0 -0.00 
DEC 126 791 791 0 0.00 
JAN 139 769 769 0 0.00 
FEB 141 762 762 -0 -0.00 
MAR a58 831 a31 -0 -0.00 

1982 APR 1257 1209 1209 0 0.00 
MAY 3412 3148 2890 - 259 -8 .21  
JUN 5833 5153 5024 -129 -2,50 
JUL 3584 3239 3238 -1 -0.04 
AUG 2056 1813 1813 1 0.03 
SEPT 1551 1452 1464 1 2  0.83 
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- -  - -  
- -  - -  

Muddy Creek Reservoir Analysis
Colorado River A t  Dotsero Gage 

Fish and Wildlife Service Draft MOU 

Metro Denver Lease 

- - - - - - - - - - _ - - _ - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Water Historic Simulated Simulated 
Year Month Dotsero Base Project Change Percent 

Flows Flows Flows In Flows Change 
(c fs )  (c fs )  (cfs) (cfs) 

1 2 3 4 5 
- - - - _ - - - - - _ _ _ - _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1973 

1962 3200 2745 2736 -9 -0.33 
1963 1388 1314 1308 -6 -0.45 
1964 1325 1269 1242 -26 -2.09 
1965 2188 2012 1960 -52 -2.58 
1966 1487 1388 1392 4 0.28 
1967 1484 1337 1313 -24 -1.80 
1968 1740 1573 1548 -25 -1.60 
1969 1846 1610 1613 3 0.20 
1970 2638 2256 2246 -10 -0.43 
1971 2625 2255 2253 -2 -0.07 
1972 1921 1679 1680 2 0 . 0 4  

e v  a-2430 2130 LLLL -9 -0.40 
197& 2519 2171 2176 4 0.20 
1975 2177 1990 1988 -3 -0.13 
1976 1728 1604 1603 -1 -0.04 
1977 1117 1144 1146 2 0.13 
1978 1983 1824 1772 -53 -2.88 
1979 2320 2110 2106 -4 -0.19 
1980 2186 1877 1863 -14 -0.73 
1981 1203 1236 1229 -6 -0.50 
1982 1891 1758 1724 -34 -1.93 

Average 1971 1775 1763 -12 -0.7 
Maximum 3200 2745 2736 4 0.3 
Minimum 1117 1144 1146 -53 -2.9 
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APPENDIX B 


Proposed Changes to the Bureau of Land Management 
Kremmling Resource Management Plan 



RESOURCE DECISIONS 


d. 	Are lands where Bureau initiared fonst 
management opportunities are limited be-
cause of tract size, stand size, access difficul
ties, or adverse sites. 

e. 	 Have no resource values of major signif
icance. 

Acquire lands for public ownership which would 
benefit overall oublic land management. Site-specific-
environmental assessments would consider acquisition
needs. 

Land considered for acquisition would include: 

Moldings of private, state. or other Federal 
land within large blocks of public lands. 

Land adjacent to intensively managed tracts of 
pubIic land where overall program management 
would be enhanced, such as lands adjacent to 
special recreation management areas, intensively 
managed forest sites, grazing allotments, or im
portant mineral areas. 

Lands of mineral importance where the Federal 
minerals are overlain by state or private surface 
ownerships. 

Refer to Ownership Consolidation-Land Tenure 
Adjustment in Appendix C. 

c. Special Implementation Needs 

Support needs include appraisal work, records nota
tion, document preparation. cadastral surveys, 
mineral repons, water rights reports and cultural 
resource inventories. The majority of this support does 
not exist at the resource area level and would require 
CDO and CSO support. Consultation would be re
quired with such entities as the general public, local 
government, other agencies as necessary. 

d. Implementation/Priorities 

Actions will be handled based on public requests 

and proposals. Generally, Good Neighbor Program 
actions will be considered a priority. such as Recrea
tion and Public Purpose actions and exchanges which 
benefit both the public and the government. 

e. MonitoringISchedule 

Not Applicable 

Delete and replace
with amendmentC. SUPPORT in Section 1.9.2 

Support will be needed to evaluate and consider 
visual resources during the environmental assessment 
process and to manage visual resources in regard to ac
tions proposed. The objective of the visual resource . .  . .  . .  program is to 

Transportation management, utility and communi
cation facility management and fire management are 
programs which truly s u p p n  the day-to-day dmini
stration of other resource area programs. For exam
ple, communication facility authorization provides a 
service to ail administrative program functions as well 
as interagency and community needs. Fire manage
ment activities support range, wildlife, and forestry 
programs and may also serve the local community and 
other agencies. 

Support will be necessary to implement many of the 
projects under this plan. Cadastral supporr could be 
needed for lands and realty actions, forestry and 
wildlife projects, range improvement projects and 
transportation and access problems. Engineering sup-
port would be required for watershed projects, wildlife 
and forestry project implementation and range im
provement projects. Appraisal staff support will be 
needed to assess lease, permit and grant valuations for 
realty actions. Cultural resource support will be 
needed to evaluate impacts to cultural resources for ail 
surface-disturbing projects proposed under this plan. 
Support from all resources will be needed to complete 
environmental assessments on projects proposed 
under this plan. 

15 



APPENDIX A 


Material Sales - Sales of mineral materials, such as 
sand and gravel, would not be allowed. 

Realty Actions - Major realty actions, such as 
rights-of-way, disposals, etc., would be excluded. 

Community Expansion - Priority areas would not 
be available for community expansion. 

Wilderness - Cultural sites in priority areas would 
not meet the criteria for wilderness designation. 

To be deleted - See discussion 
iection 1S.2. 

VISUAL RESOURCES 


Visual sensitive areas are included in visual 
resources priority lands. All such areas have been iden
tified as Class I1 in the visual resource inventory on fie 
in the Kremmling Resource Area Office. These are 
areas of special concern because of their inherent 
scenic value and/or sensitivity due to their location 
along major travel routes, such as highways and the 
upper Colorado River. Protection and maintenance of 
visual quality would be achieved through the imposi
tion of restrictions on other resource uses or activities 
to reduce the degree of contrast with the surrounding 
landscape. 

Compatible Uses 


Generally, all uses of the public lands can be made 
compatible with sensitive visual areas through one or 
more of the following measures: 

1. Redesign of the project 

2. Screening of buffering 

3. Use of nonreflective paint materials 

4. 	 Rapid restoration and revegetation of surface 
disturbance 

The following use would be compatible: 

Oil and Gas - Lands would remain open to oil and 
gas leasing. No-surface-occupancy stipuhtions may be 
used to protect areas of high visibility. 

Minerals - Lands would remain open to location of 
mining claims. Restrictions necessary to meet contrast 
rating requirements would be imposed. 

Livestock Grazing-Livestock -g would be al
lowed. Range improvement projects would be allowed, 
subject to meeting contrast rating requirements. 

Forest Products - Harvesting of forest products, 
either under intensive or limited management, could 
occur as long as contrast rating requirements could be 
met. 

Soils, Watershed, and Water - Management of 
these resources would be dowed.  Any developments 
would have to meet contrast rating requirements. 

Wildlife - Wildlife habitats, both aquatic and ter
restrial, could be intensively managed by wildlife. Any 
development would have to  mPet contrast rating 
requirements. 

Cultural Resources - Development and manage
ment of cultural resources would be allowed. Any in
terpretive facilities or excavations would be subject to 
meeting contrast rating requirements. 

Realty Actions - Actions, such as powerline rights-
of-way, would be allowed if contrat  rating require
ments could be met. 

Community Expansion - Use of public lands for 
open space and parks would be allowed. 

Excluded Uses 


Uses that could not meet the criteria for Class 11 
visual areas after application of mitigating measures 
would be excluded from sensitive visual areas. In addi
tion, the following exclusions would aDply: 

Cod - Lands would not be considered for coal 
leasing. 

Wilderness - Visual resource priority lands would ! 
not meet the criteria for wilderness designation. 

Mineral Materials -.The sale of mineral materials, 
such as sand and gravel, would be excluded. 

COMMUNITY EXPANSION 


Federal lands suitable for the enhancement of state 
and local governmental units for community expan
sion and dev:lopment purposes are included in com
munity expansion priority areas. Lands would be 
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APPENDIX C 


U. S. Fish and Wildlife Service Letter 


February 14, 1989 


SUBJECT : 

DRAFT FINAL MITIGATION PLAN 


FOR THE MUDDY CREEK RESERVOIR PROJECT 




United States Department of the Interior 

FISH AND WILDLIFE SERVICE 


COLORADO FIELD OFFICE 

730 SIMMS STREET 


ROOM 292 

GOLDEN, COLORADO 80401 


IN REPLY REFER 70: 


FEB 1.4 1989 

MEMORANDUM 


TO: 	 Resource Area Manager, Bureau o f  Land Management, Kreml ing Resource 
Area, Kremling, Colorado 

FROM: 	 S t a t e  Supervisor, U.S. Fish and Wildlife ServSce, Fish and Wildlife 
Enhancement, Golden, Colorado 

SUBJECT: Draft Final Mitigation Plan for  the Muddy Creek Reservoir Project 

We have reviewed the Draft Final 'Mitiyaticn Plan for  '-he Muddy Creek Reservoir 
Project dnd o f f e r  the following comments for your consideraticn.  Our major 
concerns w i t h  the subject document a r e  u i t h  wetiands, specif ical  l y  tne 
inconsistency ir? the  Habitat Evaluation Prccedures (HEPI  r e s u l t s .  the sd2qi!acy 
of the general wet.iands h a b i t a t  rriodei , and the adequacy of the number o f  acres 
proposed t o  replace habi ta t  values l o s t  ir! the  wet sub-irrigated meadow of the 
inundation area.  

The Fish And Wildlife Service (Service) believes t h a t  the H E P  s tudies  
conducted for  t h i s  project  have been very valudble i n  comparing the tho 
reservoir  s i t e  a l t e r n a t i v e s .  S tudy  r e s u l t s  c lear ly  show w i l d l i f e  habi ta t  
values a t  thz Rock Creek s i t e  are  s ign i f icant ly  greater  than habi ta t  values a t  
the Muddy Creek s i t e .  

The i fEP  analysis  conduted  for  v:et:ands h?.s produced a s e r i e s  of documents 
s!?owing study results. The data presented i n  f.ke5c dncu?ents is not 
consisten; w i t h  the l a t e s t  m' i t5gat icm ylatt. 9e have ident i f ied  some 
discrepancies bptxeen these docurnellts i n  kttxhntent A that  should be explained
and documented. 

The general wet1 ands habi ta t  modlcll present.ed C 11 t h 2  9rr;ft Final Mi t iga t ion
Plan has rist bcen sdequately ci.ocun;enxd 31' ver-ified. Past attertipts t c  develop
cover-type models by the National Ecelogy R P s e a x t i  Certter of the Fish arid 
:.Iild:ife Service t h a t  a r e  n G t  based on w i l d l i r t .  spscizs infcrmation have not  
been :uccesrful. h e  corninend e f f o r t s  LO c r y  to  develop a model t o  represent
the wet scb-irr igated rnszdow habi ta t ;  however', the Service finds t h a t  the 
model as presented i s  not acceptable. 

The elk model was reccmmezded primar-ily f a - in!;act assesment  a t  the Rock 
Creek s i t e ,  which inclLldes silbstantial x r c a g e  o f  v:i! lcw ripiirian habi tbt .  
i-tmever, \men t 3 i s  mode-! was a;plied c:: ttl2 Nl;ddy Creek ;yet s5b-irrigatcd 
m & w .  ptchlerr is rcsyl t b z c ~ u s eof ti:? ?;.ck cf ;tiri:Ss. 2~ ei k mode! , ,I: 



applied, was driven by the shrub component of the model. Therefore, we 
question whether the HEP study, as presented, adequately represents predicted
impacts and mitigation results at Muddy Creek. 

We do believe that the willow riparian habitat was well represented by the 

models used (yellow warbler and beaver), and adequate mitigation for this 

habitat type has been proposed in the Draft Final Mitigation Plan. However, 

at Muddy Creek the willow riparian habitat represents a very small percentage

of the total wetland acreage that would be lost. 


The Service finds that the Draft Final Wetlands Mitigation Plan does not 
insure that no net loss of wetlands would occur. The end result from the HEP 
analysis i s  a mitigation ratio o f  approximately one-half acre of mitigation
for every acre lost. Furthermore, the mitigation site is a wetland now so the 
mitigation is enhancement of existing wetlands. No wetlands would be created 
or restored. We are concerned that additional acres of mitigation lands may
be necessary. During a February 2, 1989, meeting on the Muddy Creek Project, 
some possible additional options for wetland mitigation were discussed. The 
Service recommends that the Bureau o f  Land Management and Corps of Engineers
examine a1ternatives for wetland mitigation. We recomend that the following
a1ternatives be considered. 

1. An adequate HEP study be conducted that would accurately model the 
wet sub-irrigated meadow habitat. 

2. 	 An acreage ratio be developed to adequately mitigate the wetland 

loss incurred by project implementation. 


The first alternative could be very time consuming and expensive, especially
considering the difficulty already encountered in finding or developing
appropriate wetland models. The second a1ternative should consider the 
mitigation potential of proposed mitigation sites and whether the proposed
mitigation is hydrologic restoration, wetland creation, or vegetative
restoration. 

The Service appreciates the opportunity to review the Draft Final Mitigation
Plan and the opportunity to hold a meeting to address concerns regarding the 
Muddy Creek Project. We,realize a great deal o f  effort has been put into the 
mitigation plan, however, we question the adequacy of the wetland mitigation.
Adequate wetlands mitigation is essential to insure that no net loss of 
wetlands occurs with project implementation. Therefore, we be1 ieve the 
examination of additional mitigation alternatives will be worth the effort. 

If we can be of further assistance, please call me at (303) 236-2675. 

Sincerely, 


LeRoy W .' Carl son 
State Supervisor 



cc: 	 Colorado River  Water Conservation D i s t r i c t  
BIO/WEST, Inc., Logan, Utah 
CDOW, Grand Junct ion,  CO 
COE, Grand Junction, CO 

EPA, Denver, CO 

Forest Service, Steamboat Springs, CO 

FWS/FWE, S a l t  Lake City, UT 

FWSIFWE, Grand Junct ion,  CO 

FWS/FWE, Lakewood, CO 
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